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Ingentous and my worthy Friend, 
d ; 


Wilhtam Lownds 
OF 


WINSLO 


Buckinghamſhire, E/q; 


#8; 
A® Geometry has been 
a Science admir'd, 
and thought moſt 
uſeful by Ingemious Per- 
{ ſons 1n all Ages, and be- 
ing fully fatished that MW: 
aA yr ns 


4 


Epiſtle Dedicatory. 


your Curioſity has led} 
you to the Knowledg ot” 
the higheſt Miſteries 1 in| 
this Science. 

[ have from hence al- | F 
low'd my ſelf tohope for | 
your Protection of this = 
ſmall Treatiſe, and dof _. 
humbly beg it,as a favour| 
more to be added, to thoſe 
already you have been | w; 
pleas'd to Confer upon | 


. | Su 

| Sir, ſho 
q | fox 
; YT or Oblidged and det 


Humble Servant | 
Vill. Alingham.|/*- 


JPPREFACE 


2 
1s | HE World has been ſo hu- 
lof mourd with Preface to a 


irl Bock, like a Maſter of the Ceremo- 
— mes to witroduce it , that a Work 
ic | though never ſo valuable appearing 
PN Þ without it, will be rather redicul'd 
| than read ; that therefore ſo uſefull a 
| Subjett as the following Sheets treat off, 
| ſhould not be fo ſervd : T have per- 
| fox'd theſe few lines to inform the Rea- 


der. 


That he is here preſented with 4 
IN. ſmall peece of Geometry, 4 Scrence 


ſo 


ſo univerſally uſeful, that it needs no 


The Preface. 


Rh-torick to recommend it, the great ll 
and continual uſefullneſs, with the no t 
leſs pleaſure that attend its knowledg, | 4 
are ſufficrent motives to engage one i qc 
the fo of it; and therefore to ſay | 

much of the Excellency of this Science |} 
will be needleſs, when we conſuder | 
that all Fabricks from the moſt mag-| 1 
mficent Strufture, t» the meaneſt Cot-P l 
Fagey owe therr contrivance to it : For 
tis by this Art the Country Gentle- 
man may Survey his Lands, meaſure 
his Timber, and contrive his Build-| 
mgs, Gardens, Fountains , Aqua-| 
dufts, Cc. And if he underſtood it} 
aright, would not repent Exchanging | 
many of his beloved Paſtlumes, for this| 


greater and more uſefull Recreation. | # 
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The Preface. 

The great Delight and Pleaſure al- 
1 /o of this Study 32S 70t leſs evident to 
1 thoſe who are not I worn Enenzes to the 
Art of thinking, but will allow an ex- 


[; 


Recreation, for mM the conſuleration of 
| the ſampleſt parts of body, viz. Points, 
| Lines and Surfaces, Varzety of de- 
| luhiful Properties are atſcovered , 
| which ſurprize our mind with unex 


Rules of Prattice, 
| parts of the Mathem. ticks, but alſo in 
| RAN} T1 liICeS of Commun life. 


mMmerate the vaſs adv.amtages that attend 
thus Excellent and Noble Science to 


hel Perſons in all Stations, and of all 


Pro- 


| erciſe of the Mind join d with that of 
the Body to be the more noble fort of 


petted truth and convittion, and yet 
a foundati on to many noble and 1 fe ful” 


not only in ſeveral 


time would fail to enu- 


l 
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* The Preface. 
Profeſſuns whatſoever ; mſomuch that 
No perſon can be ſaid to be compleatly 
accompliſht, without ſome competent 
knowledge herem: 


But no longer to write im Praiſe 
of Hercules, or commend that which 
none but inconfiderate perſons did ever 
drſcommend, let me come to ſpeake a 
little of the following Treatiſe, which 
T have preſumd to Entitle Geome- 
_ try Epitomiz'd, though it be ſome- 


thimg to comprehenſrve for the nature of 


the Work, ſince I meddle not with So- 
Ids whzch zs a great part of Geome- 
try. My defugn ( as the Title m- 
orms ) being only a compendious con- 
tratton of the Firſt, Third, Fourth, 
Fifth and Sixth Books of Euclid, 
which treat only of the firſt principles 
of Geometry. 
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The Preface. 
In the compoſung of which I have 
carefully endeavour d to rank, the pro- 


| pofutrons m ſuch order, as that they 
may depend upon each other, and from 
| them have rightly drawn their prin- 


cipal Scholions and Corollaryes, 
ſo that I hope the whole undertakng 


is ſo performd, that the rmpartial 


Reader will find the Title made good 


| mn every reſpeet. 


Tet if 1n what 1s hercafter delrver- 


| ed, any Miſtake be committed, or ſome 
| things mot ſo clearlyexpreſt as they might 
| have been, I defire the courteous Rea- 
| der to confader, that the Preſs, and 
| our Natures, are the cauſes of ſuch 
| Effetts, Faults ever attending the for- 
| mer, and frailty the later ; and therc- 


fore that as [ doubt Aot but it will 


meet with the common fate of Books, to 
wit, 


; The Preface. 


wit, Cavilers,ſo I alſo hope that there 


þ 


are others that will kmdty accept of 
what is here offered, and freely pardon 
the Errors, remembring that they are 
humane, 
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Page 15. /. 3. for a Proportion r. the 


lame Proportion. | 
P- 112. zz the Cut of the two ſmglef 
Lines, a b ſhould have been the| 


longest. 


: | a=b, 
| + Mere, as a +b. 


[_ Greater than, as 
41D 

I Leſſer than, as 

[4 

'x Multiplied by, as 

he) a xb. 


ole | 


the| L. An Angle, as 


A Triangles, as AA 
|: © 


EY ” Root, as V2, 


| 
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15s thus read 


i_ 


| os Explain d. 


= Fqual to, as) 


Xe. 


— 
Ls 


4 1s equal fo b. 


la more b, or the 


Sun of a and Þb. 
a leſs b, or the re- 
ws after D 7s 
taken from 4. 
a Is rreater than þb. 


A 7s leſſer than b. 


a multiplied by Þ. 
the ſame is deno- 
ted by the conjucti- 
on of Letters, thus 
a b. 

Th Angle a. 


| Angles. 
| The Triangle a D C. 
| 


; pm 
Tie {ovare Root of a. 
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'Ml Theſe four Points ( : : ) placed betwixt 4. || 
{ | Quantities is the Note of Proportion, as if the Þ 
4 Quantities ſtand in this order. a: b ::c: dÞ - 
"I they are thus to be read, as atob, ſoiscÞ} - 
i | 


This Note (— ) before any parcel of | 
Quantities, ſhews them to be in continual pro-|: 
portion, as = a bc d, &c. are to be read as}: 
a tob, ſoisb toc, ſoisctod, &Cc. [4 


4 | 
b Two Letters or Quantities placed in this| 
manner, notes Divition, and fignifies that Þ 
a muſt be divided by 6. 


Laftly, a x b +c denotes that # is to bef 
Multiplied by the ſum of b and c, under-| 
ſtand the like by the difference of two 
Quantities. 
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| GEOMETRY: 


Framtry, as tO US Name, {1gni- 
t1:5 properly no more than 
the Meaſuring of the Earth ; 
bit in general it 15 defined to 
be the Sciexce of Magnitude, 
Or continued Quantity, Whoſe 
parts, though never ſo vaſt or remote, are 
by its own Principle and Demonſiration un- 
derſtoond, and exactly meaſured, fo that it 
hach the whole Univer/e for its Subjeft, and 
is indeed the molt pure and noble of all the 
Mathematich Sciences. 

It is principally divided into two parts, 
viz, Speculative and Pradtick. Speculative, 
is that which is employed abour demonſtra- 
FF ting the properties of Magnitudes ; the Pra- 
zick 18 that which teacherh how to De- 
{cribe and meaſure thoſe Magnitudes, and 
as the firſt has his Theorems, {o ihe latter hath 
his Problems. B 2 Of 


= 


(4) 


Of this Science therefore, I ſhall Iay down 


in the firſt place ſuch Definitions and Princi- 
ples, as ought duely ro be weighed and 
conſidered by the Reader, before he pals to 
the Demonſtration and Practice of thar which 
follows. 

But before he enter on the Definitions, it 
may not be amiſs to inform him of the 
kinds of Magnitude, which are principally 
Three, to Wit, Length, Bread:n ard Thickneſs, 
or,a Line, a Superfice and 2 Solid ; a Line be- 
ing generated by the mution of a Point; a 
Superficies by the motion of a Line, and a 
Solid 35 produced by the motion of a Su- 
peri.cies, and which way foever a Solid 1s 


moved, ic {till produceth but a Solid. Now 


what a Point, a Line and Superficies are, the 
following Defmirions will declare unto you. 


Defuntions, 


Point 15 that which 
hath no part, asthe 


T. 


trick A, 

2. A ſtraight Or right line, 
is the ſhozt:f diſtance be- 
twixt TWO Points, as the 
line 4 B. | 

3. A Superficies 1s that which hath Jength 
and vreadth, b hickne{- 

Ne vreadth, Dut no thickneſs. 


4. A 


tt q hehe . 
Ln Fre $3 LS; Gn jo Jes Y 


th 


—— - >. A $6.14 o' >. 


LE 
4. A plain Superficies 15 the ſhurteſ? Space 
thar can be deſcribed, berween one or 
more right lines, and is bounded by then. 
5. A plain or risht lin'd 4:gle 1s wade By 
the meeting Of LWO 71 ht lines 
in a point, as the Angle A 13 ÞB 


formed by tne PETE lincs —— 
A B, AC: An amr 


<——C 


commonly denoted by the mid- 
d:emoſt of three Letters, as the An.le B A C 
denctes the Angle 4, 

6. A Circle 1$ 4 lain Figure, contained 
under one /ine, called a Periphery or Circum- 


ference ; unto which from one point within 


the Figure, all lines drawn are equal, and 
theſe lines are called Ral:- 
us's Or Semidiameters, as the 
Figure A B C D. | 

- And rhat point in the * y 
middle of the figure noted 
with E, is called the Cerrer. 

8. The Diameter of a Circle, is 2 right 
line paſſing through the Czxter, and is boun- 
ded on both ſides by the circumference, di- 
viding the Circle into two equal parts, as 
the line A C. | 

9. A Semicircle, 1s that figure contained 
betwixt the Diameter and that part of the 
Circurference Cut off by it, as ABC. 


B 3 | 109. & 


”w 


10. A Segment of a Circleisa part cut off, 
by a right line (leſs than the Diameter ) 
drawn within the Circle , 
and the Segment may be ei- 
ther greater or lefler than a 

emicircle, as the figure A 
Or Z. 

11. A Sedtor is formed by part of a Circle, 
and two /emidiameters dravin 
from the Center to the Cir- 
cumference, as the Figures 
C and B, the one beinz 
greater, the other lefs than 
2 Sernicircle. 

12. Every Circle whether great or ſmall, 
is ſuppoſed to be divided into 360 equal 
parts, called Degrees, and each Degree into 
60 Minutes, and every Minnte 1nt0 6o Se- 
conds, and i& to Thirds, Feurths, &c. The 
reaſon of dividing it into 360 parts, is, be- 
cauſe this number will admir of moſt equal 
Diviſions, as 2. 3. 4. 5. 6. &c. And there- 
fore the beſt way to divide a Circle as aforc- 
ſaid, is firſt ro divide it into 4 equal parts, 


then one of theſe into 3 equal parts, next | 


one of theſe into 6 equal parts, and laſtly 
ane of theſe 6, into 5 equal parts, one of 
which will be a Degree, or the 5755 of the 
whole Circle, 


13. The 


* 
? 
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| of a Circle, deſcribed from 


CE] 


r3. The meaſure of an Angle 18 an Arch 
the angular point, and lies Us 
intercepted betwixt the ſides, 
as the Arch BC, and fo 
many Degrees and Minutes aS A: 
are' In the 45< FE. 
much is ſaid to be the meaſure of it, or of 
the Angle A. 


14. A Plain, or right-lin'd Angle, way be 


. 
WW 


| elther Right or Oblique, 


15. A right Angle, is that which hath an 


| Arch of go Degrees for its meaſure, as the 
| Angle A B C. 


I Eee AE FI ITS... FER ache ok 


16. An Oblique Angle, is either Acute Or 
Obtuſe. 
17. An Acute Angle, 1s A 


| that which is leſs thana D E 
| right Angle, or go Degrees, 
| as the Angle E B C. B 6 


18. An Obtuſe Angle is 


| that which is greater than a right Angle, as 
the Angle, D BC. 


19. Right lined Figures are ſuch as are COn- 


| tained under ſtraight lines. 


bY 4. | 200 Of 
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20, Of three ſided Figures, that is, an Equi-P 


Laterial Trians!e, which hath 
the three tides equal one to 
the other, as the Figure A. /N 
21. An Tſoſceles Triangle, 
hath onely two of its fides /\ 
_ equal as the Figure B. 3\ 
22. Triangles have allo 
received Names from the qualities of their 
Angles, as if the Triangle have one right 
Angle ; 1t 1s Called a right | 
angled Triangle, as the Fi- AC 


—_—_  ————— 


gure BAC; in which = ] 
B A 1s termed the boſe, B pe | 


C A the Perpendicular, and 


the fide B C thar ſubrends the r/2ht Ange 


the Hypotenuſe. ; 
23. If a Triangle have no right Angle 1n 


It, *tis termed an oblique Angled Triangle ; | 


and if ſuch Triangle have one obtuſe 4-þ 


gle, "tis called an obruſe Angled Triangle : 


But if no obtuſe or right Avgle, then an þ 


accute Angled Triangle. 


24. Of Figures that have four {ides, that | 


iS A _ which hath all 
Its Sides equal, and Angles 
right, as the Figure A. 


nin, fade Ag. Ry try 
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25. A reftangle or long Square, hath all 
four Angles right and op- 
poſite ſides equal as the Fi — 
gure B, | B | 
26. A Rhombus hath all ®—- —_— 
its Sides equal, and oppo- 

ſire Angles equal, but none / C / 
of them righc, as the Fi- 

RE To 

27. A Rhomooids 1s that D 
whoſe oppoſite ſides are e- NS 
qual, as alſo rne oppoſite 
Angles, but none of them right as the Fi- 
gure D. 

28. A Parallelogram 1s a four ſided Figure, 
whoſe oppoſite 1ides are parrallel, as the 
Figures A and B in the 24 and 25 Defmi- 
FL10NS. 

. 29. All other Figures ha- — 
ving four fides, _- called | i. 
Trapezza's, as the Figure E. OO 

pJoP Figures that have a- 
bove four ſides, and thoſe unequal, are cal- 
led many ſided Or irregular 
poligons, as the Figure G. 

31. If figures have above Ob 
four ſides, and thoſe equal, es 
they are Called regular Poli- 
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gons, 2s the Figure I of 5 
equal ſides, is termed a Y 
Pentagone. | | 

Z2. If a figure have fix e- 
qual tides, *tis named a Hexagon or Polygone 
of ſix equal ſides, if ſeven, a Polygone of fe- 
ven equal fides, &c. : 

33. It a fraight line A B 
fall upon another ſtraight A 
line C D, and make the 
Angles ABC, ABD e- 
qual ra each other, then 
thoſe equal Angles are 
both right Angles, and the 
right line 4 B is termed a perpendicular to 
& D. 


-- 34. Parralle] or Fquidiſtant right lines are 
ſuch, which if infinite- 


ly extended would ne- w— 
ver meet, ſuch are the 5 
lines W X. Y Z. 

35. Simillar or Equiangled Figures are 
thoſe which have the 
ſeveral Angles of the 
one, equal ſeverally to 
the reſpective Angles 
of the other, and the y 
{ides that form thoſe e- G 
gual Angles proporti- 
onal, as in the two triangles B 4 C, B E G 

tne 


—X 
- Z 


D 


ne 


(14: | 
the Angle at B is common to both: Trian- 
gles,. the Angle at E in the greater, 1s C- 
qual to the Angle at 4 1n the lefler, and 
the Angle D in the greater, is equal to the 
Angle C in the leſſer; allo BE: ED:: 
T#: ML 

36. Complements of Angles Or Arches are 
ſo called in reference to a 


Quadrant or Semicircle, as D 
the Angle E A B 1s the 1 
complement of the Angle Fl oj B 
EA D to a Quadrant, but A. 


of the Angle E 4Crioa 
Semicircle, 


37. The Diagonal of any 


Figure is a right /ine drawn WS - 
from the oppoſite Angles \<7 


thereof, as in the Trapezia 


BC D the diagonal line is B D. | 

38. If a point B be taken in the circumfe- 
rexce Of a Circle, and from 
bi rioht lines BA, BD 


B 
drawn to the ends of- the 
right line 4 D, which cuts 
of a Segment,then the Angle 
A B D contained under the | 


adjoined lines B A, B Dis 
laid to be an-Angle in a Segment, 

39. Segments are ſaid to be Similar, when 
the Angles ſo inſcrib'd are equal. | 


40. A 
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40. A right lined Figure, is ſaid to be in«|, 


ſcribed in a right lined Figure, when all the 
Angles of the one touch | 
all che ſides of the 0- B 
ther , as the triangle 
DEF is inſcrib'd in 
tne triangle ABC, alio 
the ſaid triangle is 1n- NN 
ſcribed in the Circle _ A *Þ 
DE F, for the periphery 
thereof touches all Angles of the Figure. 

4r. A right lined Figure is {aid to be de- 
ſcribed abour a right lined Figure, when eve- 
ry {ide' of the circumſcriving Figure touches 


D E 


_— 


every one of the Angles of the Figure,about| ; 


which it is circumſcribed, as the triangle 4BC 
circumſcribes the triangle D E F, alſo the Cir- 
cle DEF is deſcribed about the triangle 
oY RE 

42. A right line is ſaid to be applied in a 
Circle, when the ends thereof fall upon the 
circumference, as the line AB 1s applyed in 
the Circle ABC; the line 4 B is allo called 
an ſcript, and when 10 | | 
applyed, is ſaid to cat 
the Circle. 

43- A right line is 
ſaid ro rouch a Circle Fx 
when touching the C 
lame, and beivg produ- 


relat: 
acco 
to 3: 
Mag 
nitud 
In e\ 


Whic 


Itt- 
the 
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(22) | 
ceth it cutteth ir not, ſo the right line 
E D toucheth the Circle A BC. 

44. In a Circle CGDH, right lines 
CD, G Hare faid to be e- 


qually diſtant from the cen- Cc_G 
ter B, when perpendiculars 

B 4, BE drawn from the | [EF 
center B to them are equal, B 

and that line I K is 1aid to be 


fartheſt diſtant from it, on D HK 
which the longer perperdicu- 
lar B F falleth. 

45. The Height of any Figure, is a line 
drawn from the rop of 


it, perpendicular to the I E 
baſe, as CG Ra the /j\ F'; 
height or true breadth 

: B'—GpD # 


of the Rhomboides B C 
E F,it isalſo the height ofthe Triangle B c D. 


What Proportion zs. 


46. Proportion, Or Reaſon, 1s the habitude or 
relation that one Magnitude hath to another, 
according to Quantity : As if 7 be compar'd 
to 3, then the reſpect that the quantity of the 
Magnitude 7, has to the quantity of the Mag- 
nitude 3, is the Reaſon or Habitude of 7 to 3. 
In every Ratio obſerve, That that Quantity 
which hath reference, or is referr'd to ano- 

ther, 
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40. A right lined Figure, is ſaid to be 1n- 

ſcribed in a right lined Figure, when all rhe 

Angles of the one touch 

all the fides of the 0- B 

ther, as the triangle 

DEF is inicribd in 


the triangle A BC, allo D E 
the ſaid triangle is in- NN 
ſcribed in the Circle A E—c 


DE F, for the periphery 

thereof touches all Angles of the Figure. 
41. A right lined Figure is {aid to be de- 

ſcribed abour a right lined Figure, when eve- 

ry ſide' of the circumſcriving Figure touche 


which it is circumſcribed, as the triangle 4BC 
circumſcribes the triangle D E F, alſo the Cir: 
cle DEF is deſcribed about the triangle 
DE EF. 


42. A right line is ſaid to be applied in 1 


Circle, when the ends thereof fall upon the 
circumference, as the. line AB is applyed i 
the Circle ABC; the line 4 B is allo called 
an/I{cript, and when 10 
applyed, is ſaid to cat 
the Circle. | 

43- A right line 1s 
ſaid co rouch a Circle x 
when touching the C 


45 
every one of the Angles of the - hlogripes | 


relati 
ACCO 
tO 3 
Mag 
Nnitut 
In & 


lame, and being produ- 


| Whit 


the 


| 
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Jceth it cutteth ir not, ſo the right line 


E D toucheth the Circle 4 BC. | ; 
44. In a Circle CGDH, right lines | 
CD, G H are ſaid to be e- 


qually diſtant from the cen- C_G 
ter B, when perpendiculars 
B A, BE drawn from the | jelp 


center B to them are equal, B 
and that line I K is laid to be 
fartheſt diſtant from it, on DHER 
which the longer perpendicu- 
lar B I falleth. 

45. The Height of any Figure, 1s a line 
drawn from the top of c E 


Tir, perpendicular to the i 
baſe, as CG 1s the JAN Fa 
height or true breadth m4: 


of the Rhomboides B C C'E7X 
E F,it isalſo the height ofthe Triangle B c D. 


What Proportion zs. 


46. Proportion, Or Reaſon, is the habitude or 
relation that one Magnitude hath to another, 
according to Quantity : As if 7 be compar'd 
to 3, then the reſpect that the quantity of the 
Magnitude 7, has to the quantity of the Mag- 
nitude 3, 1s the Reaſon or Habitude of 7 to 3. 
In every Ratio obſerve, That that Quantity 


which hath reference, or is referr'd to ano- 
ther, 


(14) 
is Called the Antecedent of the Proportion, and 
the Quantity to which it is referr'd is called 
the Conſequent ; as in the Compariſon of 7 to 
3, 7 is named the Artecedent, and 3 the 
Conſequent. 


When Quantities have a Reaſon ol 


Proportuon one to another. 


"of Quantities are ſaid to have a Reafc | 
or Propertion one to another, when bei 
Mulriplied they exceed one another. No 
there is no Lize, how ſhort ſoever, but i 
multiplyed, may exceed a longer Line gi 
ven, bur_if ( any Superficies as ) a Sq 
and Right Line be propoſed, the Line can 
not be ſo augmented in length, as thar i 
can be faid to exceed the Square, becau 
if infinitely increaſed, it hath ſtill no Breadth, 
Hence therefore 'tis clear, all Homogenieu 
Magnitudes 7. e. Magnitudes of the ſame 
Kind, have a Proportion Or Relation one tO & 
nother, | 


Whe 


(15; + 


let When Quantities have the ſame 
n Proportion. 
the 


48. Numbers or Quantities are ſaid to have 
a Reaſon or Proportion, when each conſequent 
are like parts of their reſpe&ive Antecedents, 
for no quantity can be ſaid to be big or 
little, bur as it is compared to another, For 
if theſe four Numbers 9g. 3. 6. 2. be pro- 
poſed, then if 3 is contained, the fame 
Number of times in 9 as 2 is in 6, I fay, 
they are proportional, 1. e. they are Quanti- 
ties in the fame Proporticn, for there is the 
fame reaſon of 9 to 3 as of 6to2. Hence 
Note, that the Quantity of any Ratio is known 
by dividing the 4ntecedenr by the conſe- 
quent, as the quantity of the R2tio of 7 tO 3 
is expreſled thus 2, or of the Ratio of a to 


6 thus * wherefore often for brevities 
fake in the following Theorems the quantities 
| of Ratio's, are denoted after this manner : 
=-C=o.' 5 That is, the Ratio or 


Proportion of a to b is greater, equal or leſs 
than the Ratio of c to d. 


V 


(16) 


Of the Number of Terms im a Pro- 


portion, 


49. Proportion Conſiſterh of 3 Terms at the 
leaſt, the ſecond whereot doth ſupply the 
place of rwo, and therefore rhis that I now 
call Proportic, is more rightly termed Pro- 
porticnality, or the fimilitude or likeneſs of 
Proportisns ; for as 4.to 6, ſois 6tog, that 
is the rea/on of a firſt Magnitude compared 
io a ſecond, muſt be like thar of a third 
compared to a fourth. So that when there 
is bur 3 Terms, the cenſequent of the firſt Ra- 
tio is taken for the 4ntecedent of the ſecond, 
for 289: 6 ::6: 4. Proportion it ſelf gene- 
rally denoting no more than the Ratio be- 
twixt WO Quantities. 

50. One Reaſon is {aid to be greater than 
another, when one of the Amntecedents con- 
rains its conſequert, more times than the 0- 
ther Antecedent doth his conſequent, as if ( in 
the compariſon of theſe 4 Quantities A. B. 
C. D. ) 4 contains B more times than c doth 
D, then there is a preater reaſon of A to B 
than of © to D. 

51. An aliquot part 1s a lefler Number in 
reſpect of a greater, when it meaſures it ex- 
actly, as 2 is an aliquot part of 6, becauſe 

It 


VER 
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it is contained juſt 3 times in it, and for the 


ſame reaſon 3 and 4 are aliquot parts 'of 


12, for that they are preciſely contained in 
It. | 
32. An Alianant part i5 2 |cfler Number 


'in reſpect of a grater, when it doth not 


meaſure it exactly, as 3 is an aliquant part 
of 7, becauſe ir is not contained preciſely 
any Number of times in 7, there being a- 
bove 2 times 3 in it, ard yer not 3 times, 
alſo for the ſame reaſon 2 is an aliquant 
part of 9. 

53. When the wartccedent 15 double, treble, 
Quadruple, ec. of the conſequent, "tis termed 
double, treble, Quadruple, &Cc. Reaſen; and 
theſe Names do rather depend upon the 
Antecedent than the Ratio it ſelf. 

54. Numbers are in continued Or ccminual 
proportion, When the intermediare Numbers 
betwixt the firſt and laſt are raken twice, 
i,e. as Antecedent tO Conſequent, 10 is the 
conſequent taken as an Antecedent, IO 2 
fourth Number or Quantity, ſo 16: 8: 4: 2: 
are in continued proporticn, for as 16: 8:: 
C2 tt 47 ES: : GED 


"> 
y 


55. Duplicate, Triplicate, &C. Reaſon, is, 
when the Antecedent is Compounded of two 


like Reaſons, as let thoſe four Numbers 
324: 108: 36: 12: be in continual propor- 
then the Reaſon of the firſt ro the 

C third 


9.5 
HET, 


- 
j 


HD 


24 


of 
LO 


+, 
- 


"Y> 
Sp - 
Y 
A % — 


(18) 
third is Duplicate to that of the firſt to the 
ſecond, alſo the reaſon of the firſt tro the 
fourth is zriplicatc ro that of the firſt to the 
ſecond. Dr. Barrow expreſlesit thus : ?34= 
1:+ twice, and *?4 = 4224 thrice. 


56, Homologous ſides are thoſe in any Fi- 


gure which correſpond one to another, in 
Numbers or Quantities, the Homologeus terms 


are the two Antecedents, and likewiſe the | 


two Conſequents. 

57. any an Figures arethoſe, whoſe parts 
may be ſo compared that the Amntecedent 
of- one reaſon, und the conſequent of the 
other, ſhall be found in the ſame Figure, 
5. e. when the preportion beginneth and 
.endeth in the ſame Figure. In Quantities 
'tis when it beginneth and endeth in the 
fame rank, as if a: b:: c: d: 

and e:b:: c:f: 
cally aS e: a:: d: f. 


e then recipro- 


Of the varieties of Proportion. 


58. Alternate Reaſon or Proportion, 1s 
the comparing of Arrecedent tQ Anmtece- 
«ent, and Conſequent tQ Conſequent, as if 
A: B::C: D then alternately compar'd it 
will be as £: GC :: B:D. 


59. Inverſe 


(10) 

59. Inverſe Reaſon 15 When the conſe- 
quent 15 taken as the Antecedent and 10 
compared to the antecedent taken as Con- 
ſequent, as if A: B:: C: D: then m:wwerſly as 
#; # 5B: 6 

Go. Compeunded Reaſin, 13 when the ſum 
of the Antecedent and Cenſequent is com- 
par'd to the Ccnſcquent it ſelf, for if A: 
B::C: D then by compeſitin of Reaſon It 
will be as 4+B:B:: C+ D: D. 

G1. Divided Ratio, 1s when the exceſs 
wherein the Amntecede,t exceeds the Con- 
ſequent 1s - Compared to the Conſequent, as 
if A: B:: C: D then by Diviſion of reaſoh 
it will be as A-B: B:: C-D: D 

62. Converſe Reaſon Or propurtion 1s the 
comparing the Antecendent to the excels, 
wherein the Antecedent exceeds the Con- 
ſequent, as it A: B:: C: D then by con- 
verſicn "twill be as A: A-B:: C: CoD © 

63. Mixt Reaſon, 1s the comparing the 
ſum of the Antecedent and Conſequent, to the 
difference of the Antccedent and Conſequent, 
for if A: B:: C: D then mixtly as 4 + Bt 
A-B::C+D:C-D 

64. Proporticn of Equality, 1s when there 
are taken more magnitudes than two in 


one Order, and allo as mariy magnitudes- 


in another Order, then Þy comparing we 
oO 


3 
- 


fame reaſon of 4 to D, as of 


(20) 
to two, if there be the ſame 
reaſon of AtoBasof Eto F, 
alſo of B to C, as of F to G, 
and of C to D, as of G to H. A. 
I ſay, that there will be the E. 


8B. ©. D. 
+. G. H. 


E to H, or it 1s a compariſon 
of the extream terms in buth 
Ranks. 

65. A right line 15 ſaid to be cut in Ex- 
tream and Aeon Proporiton, when as the 
leſſer part of the faid line is to the greater, 
as the greater 15 to the whole line, 7. e. a 
Re&angle made of the whole line and lef- 
ſer Segment is equal to the /quare made on 
the greater Segment. 


Some Terms explam d. 


A Theo. or Theorem is when ſomething is 
propoſcd ro be demonſtrated. 

A Preb. or Problem is when ſomething is 
propoſed to be done. 

A Prop. or Propeſition is uſed promiſcuous- 
ly, 2. e. ether for a Theorem Or Problem. 

A Def. or Definition 1s the unfolding or 
Explicating of the Natire and Aﬀe&ion of 4 
_ thing. 


A. 
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A Poft. or Peſtalte is a grantable requeſt, 
or fach a Demnd as with reifon may net 
be dericd. 

An Ax. Or Axiom 1s A principal 10 any 
Arr, fo evidere that ic reeds nothing bur 
the lizhr of Reaſon, to demonſtrate ir. | 

A Cer. or Cerr:!liy 13 a conſequent truth, 
gunned from ſome pieceeding Demonſltra- 
tion. 

A Schol. or Schol:on 1s a ſhort critical Ex- 
poſition, gained from a former Demon- 
ſtration, or a Corrclary wanting an Ex- 
plication. 

Hyp. or Hypotheſis 15 when a thing is ſup- 
poſed or given fo to be, as if its faid a is 
equal to 6 by Hyperhejis, it is as much as to 
ſay, a1s equal to b by Suppolition. 

Con. or Conſtruttion 1s the drawing of 
Lines, and framing of Figures, or a pre-, 
paring the Propotition for a Demonſtrati- 
on. 

Dem. or Demonſtration 1s the proving a 


thing by Definitions and Axioms, and -fo 


from ſeveral Arguments drawing a Con- 
cluſion, that it has that affeftion which the 
propoſition did aſlume it. 

Lem. Or Lemma 1s the Demonſtration of 
lome Premiſe, in order tro ſhorten a fol-- 
lowing Demonſtration. 


C 3 Poltulates 
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| Peſtulates, or grantable Demands. 


7. It may not be denied, but that a line 
from any point to any point may be drawn, 

2. That a line may be produced ro what 
length you pleaſe, | 

3- That from a given Centre, a Circle 
may be deſcribed with any diſtance. 


Axioms. 


1. Things equal to the ſame third, or e- 
qual things, are alſo equal one ro ano- 
ther. | 

2.:]1f to equal things, you add the 
ſame or equal things, the wholes ſhall be 
equal. 

3. If from equal things, the ſame or e- 
qual things be taken away, the Remainders 
ſhall be equal. 

4. Things double, treble, Quadruple, &C, 
(or a Half, a Third, a Quarter &c. ) of the ſame 
4 equal things, are alfa equal one to ano- 
ener. þ 
5. The whole is greater than any of its 
parts, bur equal to all of them taken toge- 


ther, 
ws.  $, Thoſe 


C23) = 
_ 6. Thoſe things which fir one another, ® 
and agree in all their parts, are equal. © -* 
7. If one whole be double ro another, 


and that which 1s taken away from the firſt, 


double ro - that which is taken away from 4 


4 
wy 


the ſecond, the remainder of the firft, © 
ſhall be double to the remainder of the - 


| ſecond. 
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2 Geometrical T heorems. 


THEDQO: :L : 
"IEOn2- = "HOW 


— —_ — 


F a ſtraight Line a b fall upon anci her 
ſtraight Line C d, 
it makes. the Angles 
abc,.abd on each 
fide it, either [oth right, 
or both equa! to 1wo0 


right. 


Demonſtration. If the // ab d =abecthen] j 


( per, Def. 33.) are they both right, if not, 
jet e b be a perpendicular, then is the © abs 
4 abe equal to one right ( per def. 33. and 
ax. 2): to which if yout.add the - e bc, all 
the angles rogether will make up two right 
( per ax. 5) which was to be demonſtra- 


ted. 


". "FUN 


Cor. 1. Hence it follows, that how many 


right-lines ſocver as c a, 
d a, f a, g a, meet toge- 
ther ar one point, and 
on the fame tide of any 
ſtraight line as-6 þ, all a 
the angles formed by 
them at that point, are only equal to rwa 
right ( per ax. 5.) 

2. Itto any (traight lire, as e 2 and point 


& | 


therein 4 two right lines b a, h a be drawn. 


on contrary des, making the Angle b a «, 
eah equal tro two right, then ſhall thoſe 
lines make one ſtrazght line. ; 
Scho!. 1. From this Theo. tis evident, 
that if rwo right lines 
ab, c 4 cut through 
each other, the oppo- | 
fireAngles at the point 4, 
of cutting are equal ; 
For the Laectaed 
is equal to rwo right ” 
Angles ( per this Theo. ) Allo by the ſame, 
the  aed+ deb is equal ro. two right 
Angles, therefore ( per. ax. 3 ) the < 
aec =debW.ÞW.D. | 
Ccr. Her.ce all the Angles made about 
one point, are equal to four right. 


Schol. 


. 
FR TT om 


is 
if -- through two pir- L 
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Schol. 2, Hence alſo if a right line ab 


rallel right lines «c 4, 
ef 'tis manifeſt 'rwill & £ d 
makethe alternateAn- h p 
gles equal, ard the GT / 

b 


Exterior equal to the 
Interior, 7. e. the £ f 
hb» = cgh and the Zagd = avf for | 
two patrullel lines are but the bounds or 
outiides of one broad line, and therefore 
from the foregoing demonſtrations, 'tis 


plaine that the £ fhg = cg h and the | 


angleagd = a bf W. WW. D. 

Uſe. * This Theo, is of great uſe, both in 
* plain and ſpherical Trigonometry, for 
* when one of the Angles made by the 
* falling of a perpendicular is known, the 
* ther .is alſo known : For Example, if 
* the angle ag din the laſt figure be 60 de- 
* grees, the Angle agc is 120 degrees, the 
* complement thereof to 180 degrees, and 
*1s found by ſubſtratting 60 degrees there- 
* from. 
© Allo from the laſt Cor. may be determi- 
*ned what polligons may be joined ro- 
_ *opether for paving, and by it we find that 
-* either 6 Triangles, 4 Squares or 3 Hexa- 
* gons will perform the buſineſs ; for the 
:*6 Angles of an equilatteral Triangle, the 


*4 
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© 4 of a Square, and 3 of a Hexagon are 
{ * equal ro 4 right. 


THERE FL 


If two Triangles 4 bc, def hive two ſides 
a b, a C of the onecqual to 


two (ides of the other d &, 4 

d f reſpedively, and have 

alſo the included angle 1 
of the one, equal to the in- I Cxnnme cds ON 


is | cluded angled of the other, d 
| © then ſhall they have the reſt * . 
Py OO” 


of their parts reſpectively e- 
qual, and conſequetly the 
myo Triangles ſhall be equal the one to the 0- 
ther. : 
Dem. For lay the point 4 on the point a, 
and the right line d e on the right line ab, 
then ſhall the point e fall on the point b, for 
de=ab (by hyp.) and the right line df 
upon the right line a c,hecauſe( by hyp. ) the 
angle b ac=e d f,alſo the point f will fall on 
the point c,for df=z c( by hyp.) and there- 
fore will the reſt of the parts ( per ax. 6.) 
be equal (z.e. the angle a b c=de fandangle 
acb=ef 4d, allo the line þ c=ef ) and con- 
ſequently the rwo Triangles. IF. W. D. 
Schol. After the fame manner it might be 
prov'd, that it either two Angles _— 
; 1dc 


— 
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ſice comprehended, or all three ſtdes, be e-| <5 
qual to the three reſpective {:des or parts | *th 


of another A, then ſhall the two Triangles} * th 
be equal one tO another. © b, 
Uſe. * Hence may an inacceſlible diſtance | * 77 
« ( ſuppoſe a d ) be mea- 
x T—_ for from a erc&t 
* the line ac perpen- 
*dicular to the line z d, 
* then deſcribe a {emi- 
* circle on the point c, 
*ro meaſure the Angle a c d, and make ach} * rv 
* equal thereto, then draw þ c till it meet} *ar 
* with the line 4 a produced ; now becauſe} «A 
*jn the two Triangles b ac and d acthere} 7] 
*15 a common 11de namely a c, and two An-| *fo 
' Bles i IN One, VL, bac and bea equal 2 We gl 
*two angles cad and acd in the other, | « fic 
© therefore ſhall the reſt of the parts be equal, | « be 
*and conſequently b a =a 4d, 19 that mea- | « 
* ſuring the accellible line þ a you have the | «m 
* length of the inacceilible line 4 a. © rh 
* Alſo by this Theo. we are taught how | «*{ 
*ro ſtrike a Bowl at Billiards, ſo that by its | « qu 
* reflection it Will hit any other Bowl pro- | «1 
© poſed. | *OL 
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* Suppoſe one bowl at 2 l, 
'the point a,and the 0- FF 
* ther you would hit at -<.__..<_-!} 
*b, and c d the Billiard K-61 
* Table, imagine thro” I 


* the point b,the line be 
* be drawn perpendicular to c 4,and let 4 c= 
*46, and join the points 2. e. then I ſay, that 
*f 1s the point to Which if the bowl ar @ be 
* directed, it will by refle&tion carry it to 6. 
*For in the Triangles bf d, ef d there are 
*rwo ſides ard an Anglz reſpectively equal, 
*and therefore by the precedeing Theo. the 
« Angles bf d,e fd are equal; bur by( Schol. x 
Theo. 1 ) the Angle af c=e fd, and there- 
' fore by ( ax. 1 ) a fc==bf d that is the An- 
© ple of incidence equal to the Angle of re- 
cfle&tion, and therefore the reflection will 
cbe by af b. 
© © Hence it is eaſie to Conceive, how Light 
© may be transfer'd from one place to ano- 
© ther, viz. by only placing ſeveral glafles, 
(ſo that the Angle of Incidence may be e- 
© qual to the Angle of Refle&tion, by which 
© means the light of a Candle may be brought 
out of one Room into another, 
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(30) 
THEO. II. 


If a Triamgle a b e have two Angles in it ; 


equal, as if the angle a =e, 1 ſay the ſides 
ab, be ſubtendins thoſe Angles ſhall be alſo 


equal - 


If you deny it, let one ba 
{ide be longer than the 0- /4 
ther, ſuppoſe e 6 © ab, , \ 
then make ed = ab by of \ 

a£-— —E 


drawing the line a 4 ( per 


pot. I: ) 
Dem. Now becauſz in the two Triangles 


dae, b ae there is a common fide ae, and] 
another as ed = b a alfo the contained |< 
angle dea =b ae, therefore ( 2 Theo. 2.)]: 

e a pail t0 0 


ſhall the Triangle ade = a 
the whole, hc? is impoſſeble. 
Ccr. Hence if in any Triangle the 3 ſides 


are equal, rhen are the three Angles alſo &|1 


qual, and contrary. 


Uſe. © By this Theo. the b | 


* height of anyObje&# from 
* itsſhadow maybe found, 
* for do bur wait till the 
* Sun hath 45 Degrees of 
* height,andat tharinſtant 
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* meaſure the length of the ſhadow of any brmed 
* object, and that length will be equal to theſÞward 


* height 


|' hei 


1'b c, an 
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. 


* * Y > 
" ' a» NES "oP A 
Ea Aa ce *x 
» " To Oe 15 9. 3/30 3 7 Ls 
, = Pl Þ, : pb = ul - 
- _ mT "*; G 
< ; ] 
| 3 


e by the Sun's ray « b with the objeR 
ground line @ c are equal, and 
' therefore ( per this Theo. ) the ſides « c, a b 
'are equal that ſubtend them. 


THEQ IV. 


In every right lin'd Triangle asa Þ C, if one 
fde b C is produced the outward © acd will 
be equal to the two interior and oppoſite angles 
it a and Þ, and the three interior angles of the 
triangle equal to tao right. 


Con. From the point c draw ce parrallel 
to 4 b. Dem. then is the 21 
Lecd =abc( pe ; e 
hol. 2. Theo. r.) fo "TTY 
by the fame is the © £ 
ig =c 4band there- h Bs 7 _ Fd | 
fore (per ax. 2. )the two C 


inward angles at @ ang b are equal to the: 
whole exterior Lac 1 W.W.D. 


| Secondly, If to the - ac d you add the 


£ach itis evident ( per theo. 1. and ax. r. ) 
3. angles are cqual to 2 right 
W.W.D. 

Cer. 1, Hence it follows, that if one ſide 
of a triangle is produced, the outward 
brmed thereby is greater than cither of the 


nward oppoſite angles of the triangle. 
2, That 


of the objeR, for the angles a and b. % 


*3 


>» ; 
85 
S 


(:30-) 
THEO. II. 


If a Triamgle ab e have two Angles in it 
equal, as if the angle a =e, I ſay the ſides 
ab, be ſ[ubtendins thoſe Angles ſhall be alſo 


equal. 

If you deny it, let one by 
{ide be longer than the 0- / \cl 
ther, ſuppole e 6 TT 46, / / \ 

} Zg 
then make ed = ab by /. \ 


drawing the line a d ( per 4 + 
pot. 3 


Dem. Now becauſsz in the two Triangles 


dac, b ae there is a common fide ae, and] 
another as ed =b a alſo the contained |< 


angle dea =b ae, therefore (per Theo. 2.) 
ſhall the Triangle ade =abe a part to 
the whole, hc ts impoſſible. 
Cer. Hence if in any Triang 
are equal, rhen are the three Angles alſo e- 


qual, and contrary. 


* height ofanyObje# from 

* itsſhadow maybe found, 

'for do bur wait till the _ 
*Sun hath 45 Degrees of a 
* height,andat tharinſtant 

* meaſure the length of the ſhadow of any 
* object, and that length will be equal to the 
* height 


Uſe. © By this Theo. the 


le the 3 f1des|| 


bormec 
DWarc 


C3r) 
of the objzeR, for the angles a and þ 


{* b_— 
'made by the Sun's ray « b with the objeR 
1b c, and ground line @ c are equal, and 


therefore ( per this Theo. ) the ſides ac, a b 
'are equal that ſubtend them. 


THEO. IV. 


In every right lin'd Triangle as a Þ C, if one 
fde b C is produced the outward © acd will 
be equal to the two interior and oppoſite angles 
it a and Þ, and the three interior angles of the 
triangle equal to two right. 

Con. From the point c draw c e parrallel 
to a b, Dem. then is t 21 
Lecd =abc ( - | | 'S/ 
hol. 2. Theo. 1.) alfo £39 
by the fame is the L E 
1:4 = ec aband there- b wh. A'S 4 
fore (per ax. 2. the two | C 


- [inward angles at @ ang & are equal to the: 


whole exterior < ac 4 W. W.D. 


| Secondly, If to the - ac d you add the 


{ach itiscvident ( per theo. 1. and ax. 1. ) 
that the 3 angles are equal ro 2 right 
W. W.D. 

Cer. 1, Hence it follows, that if one fide 
of a triangle is produced, the outward < 
formed thereby is greater than either of the 


nward oppoſite angles of the triangle. 
2, That 


(32) 


2: That if one angle in a triangle 15 right, 
the other twc taken together are equal to 
a right, but ſeverally acute. 


3. Thar if one triangle hath two angles 
(ſeverally or together)equal to rwo angles of 
another triangle ( ſeverally or rogether ) 
then ſhall the remaining angle of the one, 
be equal to the remaining angle of the & 
ther ſo alſo if two triangles, have one an- 
gle of the one equal to one angle of the ©- 
ther, thn is the fum of the remaining an- 
ples in the one equal to the ſum of the re- 
maining angles in the other. 


4. All che angles of an Equilatteral tri- 
angle, and the rwo. angles at the baſe of 
an Iſfoſceles triangle are acute. 


5. That one angle of an Equilatteral 
triangle is 2 of one right angle, for + 
two right angles is equalto + of one. 

Scol. 1. By help of this Theo, you may 
know how many right angles there are 1 
any right lined figure. For all the angle 


of 4 right lined figure, do together make|. 
twice as many right angles wanting 4, #| -: 


there are fides of the figure. 


WiC 
iides, 


in t 


Con. 


(33) 


Con. From any point 7 | 
within the figure, as 2, —_ | 
let right lines be drawn a7 Je 

to all the angles thereof, Fa. / 
which . lines will reſolve &< 3 

the ſaid figure into trian- a.” 


gles, whoſe number will 
be equal to the ſides of the figure. Now 
whereas every triangle gives two right, all 
the triangles taken rogether will mak + up 
twice as many right angles as there are 
des, but the angles about the point'z with- 


*tin the figure, are equal to 4 right ( per 


Cor. Schol. x. Theo. x ) therefore if from 


i-| the angles of all the triangles, you take a- 


way the 4 right angles made about the faid 
point, the remaining angles will be twice 
5 many wanting 4, as there are ſides of the 
gure. 

Cor. Hence all right lin'd figures of the 
fame number of 1ides, have the ſums of 
their angles equal. 

Schol. 2. By this alſo the degrees of the 
angle of any regular polygon may be known 
for dividing the number of degrees in all 


the angles cf a polygon, by the number. of 


angles, the Quote will give you the de- 
grees Contained in one angle; thus procede- 
ing you will find the angle of an Equilate- 
ral triangle 60 degrees, theangle of a Square 

= 90 


OE IIA - i c _ 
— re" j 
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90, the angle of a Pentagon 108 degrees. 
* Uſe. © Many and great are the uſes of 
" this Theo. For *tis by this Aſtronomers de- 
' termine the Parallax ( which is an angle 
* ſubtended by the ſemidia- 
meter of the Earth.) As let 

a denote the Earths center, 
" and from 6b, a point in the 
* ſuperficies, let be taken by 
* obſervation the angle 4 b c, 
* which is the diſtance of the 
* Star from the Zenith. Now 
* tis plain, tbar if the Earth were tranſpa- 
© rent, and the Star obſerved from 4, its 
© center, the-© c ad would be made, which 


* is lefs than rhe angle cb 4, by the © ach. 


* becauſe cb d=cad +. ach ( per the 
* precedeing Theo.) fo that the £ ac b wil 
* be equal to the exceſs of the £c by 
* above £c ad; If therefore I can by any 
* Artifice find how far diftant from the Ze- 
* 2:th the Star ought to appear at the Cente! 
* of the Earth, ar the ſame punt of rim, 
* *tis. obſerved from the Superficies of. the 
* Farth, I may then find che quantity of the 
OLOACH Epic is the angle of parallax, and 
* 1s ſubrended by the {cmidiameter of the 
* Earth ba, 

* Again, by the ſecond. . Schol. Surveyor 
* bavha method 10 prove whether ( when 


, 
| 


* 10 


| 
| 


C35) 
© in ſurveying a Field by going round it ) 
© they have taken the angles right, for ha- 
© ving- obſerved them by an Inſtrument, 
© find their ſum by adding them together ; 


| * for Example, let the figure a bc d e ( Schol. 


© 1.) be a Field, whoſe angles had been 
* taken. Turn the figure into triangles . 
© and find by the ſaid Scho/. the number of 
* right angles contained in the figure, then 
© if. the ſum of thoſe ſo found be equal to 
*the ſum of thoſe which were taken, the 
© work is right, otherwiſe nor. 

* Laſtly, By it may be conftructed any 
* regular polygon upona given line, which 
*is off great uſe in Fortification; for in 


'*the Ichnographick projection of any re- 


* gular Fort, the firſt thing to be done is 
* ro deſcribe a regular Polygon upon a gi- 
Fen fide, 


THEQ. 'V. 


The greateſt ſide C Þ of any triangle, as Cab 
ſubtends the greateſt angle a. 
Con. Take from «cb, 
cd = c@ and join ad 

{ per poſt. 1 ) 
* Dem.. the Leda = 


-- 


D 2 


(36) 
c a d (per Theo. 3: ) bue (per Theo. 4 
Cor. -S the £ c4# [DZebale. the 
cad \— cba (per ax. 5) In like manner 
it nu!ght be proved that the ” a ; ab is grea- 
ter than the angle c. W. W. D. 

Cor. Hence the greateſt angle will always 
be ſubrended by the greateſt fide. 

Uſe. © The principal uſe of this Theo. is to 
© prove that from one and the ſame point, 
' © 2nd to the fame ſtraight line, there can he 
© bur one perpendicular drawn, and that 
© this perpendicular is the ſhorteſt line or 
© neareſt diſtance from that point to the right 
© line, to which ir is a perpendicular ; for 
* Example , ler c a be : 
© perpendicular ro & 4, 
© I ſay then, that c x 
* will be lefs than c 6, 
* becauſe it ſubrends a 
* leffer avgle; after the 
* fame manner it might be proved, tha 
<a would be lefs than any other line 
drawn from c to any point in the line b4 
.  CXCePt 7. | 

* Alfo from hence it may be proved tha 
' a Bowl exa&tly round cannor reſt upon! 

ny plain parallel to the Horifon, bur up- 

A | 6 ON 


YL 


| 


* 0N © 
* for 
' ſent 
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"cent 
plat! 
a't 
* Fart 
ture 
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* VINg 
pro: 
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' nIg1 
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- 
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Th 
: Pgr 
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De: 
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Theo. 
Angl, 
ſo for 


p-[parallel, therefore (per 


(373 


* 0n one Certain POINT; 


for ler @ b c repre- 

' ſent the ſurface of £ - S, 
* the Earth, and 4 its 

*center, then let any 

' plain ſuppoſe fs be #& & 


'a tangent to the* 

' Earths furface. Now becauſe it is the na- 
'ture of all heavy bodies not to reſt when 
'they may deſcend, and the bowl at g ha- 
'ving nothing ro hinder its nigher ap- 
* proach tothe center, muſt{by conſequence) 
' continually defcend till it comes to the 
' point & where it reſteth, becauſe it is then 
' nigneſt the center 4d. Hence it is alfo e- 
' yident, that a liquid body muſt flow from 
'g to 6, and that its ſuperticies is round. 


THE YL 


The oppoſite ſides a b, dc and þ d, a C 7 
: Pgrm. are equal, and the oppoſite lg a, d, and 
1bd, ac d are alſo eaual, and the diameter C b 
bifeft's it. | 

Dem. Becauſe ( per def. 28.) ab, cd are 


"Die 2 
A —/ 
D :3 It 


he 


Theo. 1. Schol. 2.) the 
Angle 2b c = dc b,al- 
Þo for the ſame reaſon 


(38) 
the angle 2 cb — dbc, and the fide bc 
common ; therefore ( per Schol. Theo. 2.) 
the Triavgle a» c will be equal to 6 c 4, 
and conſequently the fide ab = dc and 
ac = bd. W. I. D. 

Schol. Hence it might eaſily be proved, 
that if two equal and parallel Lines, ſup- 


poſe b a, d c be Joined together with two. 
other right lines a c, b d then are thoſe lines | 


alto equal and parallel. 

Uſe. © Upon this Theo. is grounded the 
* method of drawing all manner of paralle| 
* lines, as in the forcgoing tgure. Let it 
* be required to draw through #5, a paral- 
* el to 4c, join b 4d, and make b a = 4: 
Fand -c = bd and the thing 1s done, for 
* becauſe bd, ac are equal and ba = ds, 
* therefore ( per this Theo. ) b dc a 18 a perm, 
*and therefore hath its oppoſite tides þ a, 
* d c parallel. 

* Alſo by this Theo. is gotten a way 
* dividing any pgrm. into two equal parts, 
* by a line thar ſhall paſs through any point 
* within the figure ( which Surveyors han 
* ſometimes occaſion to perform, in dividing 
" a piece of Land into two equal parts, ye 
* ſo as the Fence may paſs through a Pond 
” or Lake which is in ſome part thereof.)As 


* let it be required to divide the pgrm. hk 
© 3nfC 


C39) 
© znto two equal parts, by a line that fhall 
* paſs through the point w, divide the di- 
© ameter equally in s, and draw through 
*m, and o the right line o 7, winch line 
© ſhall divide the {aid 

* figure Into two equal h 


. ' 
* parts ; for the trian- @ 
| c gle hnc=mbl o there Eee 


* being in either, two k —mM QLl1 


' angles and a fide 
* comprehended. by them ſeverally equal 
* alſo the triangle þ & /==} 71, ergo ſhall the 
© rrapezium þn mk be equal to the trape- 
' 2i1m mil m ( per ax. 2 and 3. ) fo thar the 
' pprm. hikl 1s biſected by the line m2 », 
* which was the thing to be done. 

* Laſtly, by the Schol. of this Theo. may 
* be meaſured the horizontal Lines and 
* perpendicular Heighti of Mountains, which 
f Lines are hidden by their folidity. For 
* example, let the Mountain #«g c, be to be 
{ meaſured ; take a ve-. 
'ry large ſquare as 
'abd, and placing 
* one end thereof at « 
*in ſuch fort, thar 
*the other fide b4 
* may be perpendi- 
* cular to the hort- 
* zon, then meaſure the ſides a d, 5 4. Do 
D 4. < the 


( 49) 
* the like again at the point 5, and mea- 
* ſure rhe lines be, ec then if you add the 
« ſides (da, e b ) which are parallel to the 
« horizon together, the ſum will give the 
« length of the horizontal Line cg, and the 
« fides ( b 4, ec ) perpendicular to the hori- 
« zon being added, gives the perpendicular 

height « g. 


T HE O.. VII. 


Parrallelograms b cd a, bcfe ſtanding om 
the ſame ( or an equal ) baſe b C, and 9:twixt ht 
ſame or equidiſtant parallels a*f, b c, an 


equa > 


a d—b c by the 
ſame, equal alfo 
to e f ( per byp. ) 5 
add de the com- © 2/75 = 
mon part, then is 
#'e==4 f ( per ax. 


2 ) Allu the angle 

eab—f dc, ergo the triangle f d c==e al 
take away the common triangle 4/ ge, there 
remains the trapezium cg e f=adbg(p j 
ax. 3) add the common triangle 6 g c, thei|/ 
1s the pgrm. ab cd= ebcf( per ax. 2.)Wh 
FW. D. | 


| 


Cava- 


Dem. For a b=#4c { per Theo. 6. ) and. : 


JEA- 


the 
the 
the 
the 
Ori- 
ar 


ar. 

kn 

» he 
ant 


1nd 


It 


' © Rectangle, Rhombus, or Rhomboides, for 


W. | 


# 
F 
{ 
F 


Kaas 


Cayalerius his Demonſtration of the 
former Propofun by the Mathed of 
 Indiy i{1bles. 


E.* T the former perms. ab cd, ebef be 
propoſed having the ſame Baſe þ c, and 
being betwixt the fame parallels af, bc; 
divide the {iden b int as many points as yon 
pleaſe, Suppole in 1, 2, 3, and from thole 
points draw Lines parallel ro the Baie, 
which produce to the outer fide c f of the 
parm. bc ef: Now 'tis plain that there wall 


\ be no more Lines in the one than there is 
in the other, neither will they differ in 


length, being all equal to the baſe bc, nor 
will they be cloſer in the one than in the 
other, for the lines are all parallel ro the 
baſe, and conſequently one to another, 
therefore will the rwo p2rms. be equal, be- 
cauſe compounded and made up of like and 
equal parts. 

Uſe. * This Theo. perſents us with the men- 
* ſuration of any pgrm. ( whether Square, 


 * they all come under that denomination (by 


« their Def. and Theo. 6, ) ay thus. Ima- 
| g1Ne 


| 
[ 
| 


| 

| 

| ! 
i 11H 
| 
| | 

. ti; 
"On 

| | 
i f 
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© gine ina rectangled 
* pprm. a bc d the hide A d © £ 


* a b to be carried per- | 1 
*pendicularlythrough 6 Zo 


*che whole Line 5c, D_—. 

* or elſe bc though 

* 2b, then ſhall this motion prodace the 
* Area of the por. for it takes up the 
* whole ſpace ad cb pailing through every 
* phitical point therein. 

* Hence a rectangle is ſaid ro be prc- 
* duced by the multiplication of two Lines- 
*As if abbe5 and bc 3, draw 3 into 5: 
© and "twill produce r5 for the ſaid rean- 
© gle. 

This being ſuppoſed the Dimenſion of 
* any other pgrm. as ef be may be found,by 
* multiplying the Baſe 6 c into the true 
* height ( which is a Line ler fall perpen- 
* dicular to the Baſe from ſome point e, 
*1n the oppoſite fide ) as e », the product 
* of -_— giveth the Area of the pprm. 
*ef bc. 

{fins if ex were 6 and bc 5 the Area 
*of the Rhombodies or pgrm. will be 30. 
*After the ſame manner is the Rhombus 
* meaſured, by droping a perpendicular 
* from an Angle to the fide oppoſite, and 
*multiplying any one fide by the ſaid per- 
* pendicular, _- | 


dar: 


TY 


(45) 

* The ſquare is meaſured by Mul'iplying 
© any one of its ſides into ir felt, as if the 
© fide of a Square be 4, the Arca of ut will 
©be 16. 


HHE O. VII. 


Triangles bce, bcd 
franding on the ſame NON... Hans... "3-) 
(or an equal) baſe b C, \> a 
and betwixt the ſame or b SH 
equidiſtant parallels ef, pn” 
bCare equal ; and con- 
trary 1. @. equal triangles Þ Ce, bB Cd, on the 
{ame baſe (and fide) b C, are alſo between the 
ſame parallels e b C. 

Con. Parallel tob e and þ d draw ca, cf 
and compleat the pgrms. bc ae, bedf. 

Dem. Then ( per Theo. 6. ) ec bilects the 
perm. bcae, as allo dc the pprm. bdfc, 
therefore the triangle bc e = & pgrm. bene 
= + perm. b df c ( per Theo. 7.) = Abed 
W. W. D. p F 

Secondly, It ef, is @er= 
not parallel ro h, ts dog” _ 
draw e & parallel to WESDEL h 
it, and join 45, then 
S5Abhe—=Abec 
( per this Theo, ) = bfe 


( 44 ) 
b fc (f*r hyp. ) which is impoſſible, and 2- 
gainſt the 5 ax!om. : 

Cer. Hence *tis evident, that a parallelo- 
cram berwixt the ſame paralles, and on the 
{xme ( or an equal) baſe with a trinangle, 15 
double to 1t. : 

© Uſe. *By this Theo. a practical way 15 
© found to divide a tri2ngular Field into any 
* Number of equal Parts; 

* For Example, Divide the 

« triangle a bc into 3 equal 

© parts, triſe&t any fide as 

© b6c1nthe points & and e, 

* and from the oppoſite þ Fl 
© <8 Arawad, ae, then | 

© are the triangles ba d, 4 7 e, eac equal 
* ( pcr this Theo. ) for they have the ſame 
© height, and ſtand on equal baſes. 


A 


C 
E 


* This 'Theo. doth alſo preſent us with +: 


* the reaſon of the Rule for meaſuring a tri- 
* angle; which Rule is ro multiply half the 
« bale by the whole perpendicular, for 
« fince ( by Theo. 7.) the whole baſe by the 
* whole perpendicular produces the Area of 


* a pgrm. Which ( per Cor. of this Theo. ) 15. 


* double ro a triangle of the fame ( or c- 
* qual) baſe and height, therefore the 
* whole of one line by the half ofthe other, 
* will produce'but half the Area of the pgrm: 
* which 


| * For Example; Let the 


(45) 
© which muſt therefore by the ſaid S7bol. be 
© the Area of the triangle. 

. * Ahd from this Propoſition, may ea- 
© fily be ſeen how a pgrm. may be made e- 
« qual to any triangle, as let it be required 
© to make a pgrm.equal 
© to the triangle 2b c, = © 


© having biſeCted the | 
© baſe in 4, and drawn 
ta parallel] thereto 1 3 F 


© through the point 5, o 
rake on the ſaid par- 
© allel be =,44 and: draw 4 e, then 1s the 
© pgrms bead equal to the triangle a b c, as 
*15 manifeſt from the precedeing Theo. 

4- © It is alfo by this propoſition, that the 
* meaſuration both of the Circle, and alfo 
* of all right lin'd Fi- 
* gures | 1s . performed. 


Figure abc de be pro- 

* poſed ro be meaſured, |. 
* draw lines from Cor- CE 
* er to Corner, and ſo 

* reduce the Figure into 

* triangles then meaſure each triangle ſeve- 
*rally ( by leting fall a perpendicular, and 
* meaſuring both it and the baſe by a Scale of 
* equal parts ) and-'colle&t all thoſe Area's 
* into one ſum, ſo ſhall this toral be the Area 
* Or content of the whole Figure. 5. 1f 


(46) 
© 5. If it were required to meaſure 4 
© Circle, imagine the Circumference divi- 
©ded into 100000 ( or more ) equal parts, 
* Now I ſay, the difference berwixt one of 
© thoſe Arches and its ſubtenfe, will be ſo 
* fmal, thar ſcarce any operation will re- 
* quire-greater exaCtneſs, but that the one 
'© may be taken as equal to the other, the 
* difference being inſenſible: If therefore 
© lines are conceived to be drawn from the 
* Center, there will be 100000 triangles 
© conſtituted, the ſum of the Area's of 
* which triangles will be equal ro the Are: 
© of the Circle, and the ſum of all the Baſe 
* equal to its Circumference, and therefor: 
* by the precedeing Theo. if the half ſum 0 
* all the Baſes (ze. half the Circumfe 
* rence) be multiplyed by the whole per- 
* pendicular, which without ſenſible Errout 
* may beraken for the Semi-diameter of the 
© Circle, the Product will be the Area of al 
* the triangles, and conſequently the Ara 
* of the whole Circle. 


c ) » - . 

E Hence tis evident how a triangle may 
; be made equal to a given Circle. Fo! 
having drawn the Semi-diameter 6 7, <& 
* rect from a the perpendicular a c and 


© mak 


Jabc, then 
ON Lfbe = a bd (per 


(47) 


* make it equal to the circum- 4 


* ference of the Circle, then 
*1oin the points, c, b, by rhe 
-| © right line c b, ſo ſhall this 
triangle @ b c be equal to the 
* Circle a b d, as may plainly 
* appear from what before has 


* been delivered. - 


THE:=O:; 


IX. 


In all right angled triansles as b a C, the 


ſquare of the Hypotenuſe b C is equal to both the 


ſquares haci, abfg of the other two ſides 


| added together. 
Let the figures be de, fg 
the ſquares of rhe three tides b c, ba, ac, 


and let a & be drawn parallel to c e, as al- 
{o the lines bz, fc, a d ae. 


Dem. Then: becauſe 
the angles cb d, fba 
are equal ( being both 
right ) add to each 
the interjacent angle 
15 the 


ax. 2 ) bur fb= 4b 


h 

R< 4 
FT * 

C 


.b a, ab ci, be 


(48) 
| ( per def. 24) and b e = b 4, therefore the 
4 cor fbcandabd are equal ( per Theo. 
2, ) bur the pgr. b ks double to the trian- 
gle b ad, ( per Cor. Theo. 8 ) alſo the 
{quare bg is double to the triangle f 6 c, for 
gc is 2 ſtraight line ( per Cor. 2. Theo. 1.) 


therefore is the pgrm. b k equal to the ſquare | 


b g ( per ax. 4.) after the ſame manner it 
might be proved that the pgrm. k c is equal 
to. the ſquare a i, Erg. ( per ax. 2.) the 
whole ſquare b e of the fide b c ſubtending 
the right angle, is equal to both the ſquares, 
viz. b o, ch made on the fides b a, a c Con- 
taining the right angle W. W. D. 

Uſe. * This Theo. is of ſuch great uſe 
© not only in ſeveral parts of the Mathema- 
« ticks, but alſo in many Mecanick Opera- 
« tions,, that *tis ſaid Pithaporas the firſt fin- 
© der thereof, in gratitude to the Mrſes {a 
* crificed a Hundred Oxen to them, he ſup- 
* poſing it ( as by this it ſeems) beyond 
* the power of bare humane Invention ; nei- 
© ther was this his value or eſteem hereof ſo 
© irrational, as to ſome perhaps it may appear, 
© fince 'tis the foundation of many confide- 
* able practices in the Mathematicks. 

* As Firſt, Trigonometry which cannot 
* be performed withour the aid and aſl- 
© ſtance hereof ; for it in any right angled trr 
* angle, the Hypotenuſe and a leg be gi 


© yen, |- 


( 49) 
i'yen, the other by this Theo. may be found, 
' for having ſquared the hyp. which for ex- 
* ample, I ſhall ſuppoſe 5, and likewiſe the 
© given legg, which let be-3, then takirg 9 
© the ſquare thereof, fom-thar of 5 which 
{1s 25, the remainder will be 16 the ſquare 
*root of which is 4, the length of the 0- 
ther fide ; thus likewiſe if the two leggs 
© were given, . the lengrh 
"of the hyporenuſe might 
' be found, by ſquaring >| 
' each legg, and adding = ” OP 
' the two products toge- 
i ther, to Wit, 9 and 16 the ſum of which 
*1s 25, and extraCting the ſquare Root of 
* this Sum, it will give 5 the length of the 
' Hyporenule required. 

* Secondly, 'Tis by help of this Prop, the 
\ Tables of natural Sines and Tangents are 
i calculated, by which the parts of all cri- 
angles, both plain and ſpherical have their 


- | *{olution. 


Thirdly, * By this Theo. we not only can 
* make a {quare double, treble, Quadruple, 


-|*&. to any one given, but alſo conftrut 


'a ſquare equal to any number of ſquares 
' given; as firſt, to double the ſquare 6 d 
* do thus, produce one fide 5 « making a e 


"|*equal ro one of the 1ides, then join the 
"]* points 4e and the thing is done, for the 


E * {quare . 


(50) 
© {quare erected on the line # a, is equal to 
* the ſquare made on the line « e, but both 
© theſe are equal to the ſquare of 4 e, by the 
* preceeding Theo. and therefore double to 
* the ſquare bd which is one of them. But 
* if it were requi- 


* red to make a EET - 

* {quare equal to b MO 

* the ſum of the "AY 

* 2 ſquares made | |  p 
* on the lines de C d 


*and ae, then 

'. from e ere the perpendicular e f equal to 
"4 e, and join the points f, d, by the right 
* line-f«d, fo ſhall the ſquare made on the 
* line f 4 be equal to the ſum of the ſquares 
* made on the lines 4 e and ef by the pre- 
* ceeding Theo, Hence alſo may the {ub- 
* ftraftion of ſquares be performed, 7. e. by 
* it may be found the difference of any two 
* ſquares, as if the ſquare made on the line 


* fe were to be taken from the ſquare | 


*f 4, then by drawing a line equal to fe, 
© and erecting from e a perpendicular 4 
*rake between you compaſles the lengrh oi 
* the line f 4, fer one foot in f, and extend 
«* the other till ir fall on the perpendicular 
* ard, then join fd and it is done ; for ſince 


© the ſquare of the line- fd is equal to the ; 


ſhall 


* fquares of the line fe, e 4, therefore 
| © the 


_ 


Jand the ſide e 


(51) 
| the ſquare of the line 4 e be _ to the 
* difference of the ſquares f 4, 

* Many other ulſctul Practifcs - mens 
' perform by this Theo. as the finding the 
length of ſtrings, Hyp Ratters, Scaling I Lad- 
© ders, and the like. 


THEOQ.--X 


If in a Circle e a C b, a right line b d drawn 
through the Center biſe# any ether right line not 
drawn through the Center, it ſhall cit it at right 
angles, and if it cut it at right angles it ſhall bp 
feff the ſame. 


Con. Draw from the L 
| Center 'e the right lines 
"['4, ec. 
Dem. Now Doan ef -4 
=f'c ( per hyp.) and e « - 
= bf c (per EXE) all I 
the ſide e foommon, Seas e- 
fore ſhall the angle e f a =efc (per Theo. 2 
and conſequently right (per def.2F.) W.W. D. 
Again, becauſe the angles ef a, e fc are 


equal, and the < e af=e cf ( per Theo. 3.) 

h common, therefore(per Theo. 2. 

and Cor. 5 of Theo 4. ) ſhall af = fc that is 
ac is bileted FW. If. D 

Cer. 1. Hence therefore the Center of a 


Circle is in that line, which biſects another 
Cor. 


a right angles. E 3 


(52) 
Cor. 2. Hence in any Equilateral or Ifof. 
ccles triangle, if a line drawn from the ver. 
tical angle bi thebaſe, thar line is perpen-| 
icular to it and Contrary. | 
Uſe. © By help of this Theo. the Center of 

© a Circle may be found, for having appt 
 * ed the right line 2c in the Circle, b ar 
* and biſeCed it with the perpendicular 6 4 
* which by the preceeding Theo. will paf p 
© through the Center, and is ( per def. 12.) } 
* the Diameter ; if therefore the faid Dix ; c 
© meter be divided into two equal parts in| 
* e, that point of SeCtion ſhall be the Center, 
© It alfo furniſhes Artificers with a Geo- 

* metrical way of finding a Center thereby, A 
* fo ſtrike- an Arch when 
* they have the height a b 
© and breadth «c 4 given, 
* for join the points b c, 
* b dand produce 6 a, then 
* biiet c 6 (or 45) with 
* the perpendicular z e, pro- 
* ducing, it til] it cut 6 a prolonged in «| * * 
* which pbint is the Center that will ſweep| Par 
an Arch to the given Height and Breadth| Wh0 
* Laſtly, 'Tis uſed in Trigonometry, fol U; 

* by it 1s proved that the fine of an Arch ij* of : 
* perpendicular to the Diameter ; it alfo 
* helps to. demonſtrate that the ſides of 4 « 7 
 * rriargle have the ſame proportion as thi g,.q, 
* fines of the oppoſite angles. T hed 


_— —w 


ins 
weep 
-adth 
7, fa 
rch i 
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THEO. XI. 


Ina Circle as ga Cb the greateſt line 2 d 
is the Diameter, and the next greateſt is that 
which is neareſt the Center. 

Con. Draw the lines ab 
ob, gc and gn. | 

Dem. 200 Diameter 
ad = gb + ge (per 
if. x6.) bur eb s 
- be (per def.q4.) there- 


LP 


| fore a d (— be W.W.D. d © 


Again, The ſum of the ſquares of the 
lines þ s, g 5, are equal to the ſquare of g 6, 
( per Theo. 9. ) fo alſo are the ſquares of 
the lines g # and » f, for that they are equal 


\toits equal, viz. g ». Now if you take a- 
| way the ſquare of the line gs, which is 
| but part of gr from the ſquare of g b, the 


ſquare of » t will temain leſs thanthe ſquare 
of s bs, and therefore the line » t will re- 
main leſs than s b, and conſequently the 
whole line » o lefs than bc. W. W. D. 


Uſe. * This Theo. ſhews us that the Chord 


' of an Arch greater or leſſer than a Semi- | 
circle, is leſs than the Diameter. 


© Theodoſius alſo makes uſe of it to demon- 
' trate that in a Sphere, the lefler Circles are 
B 3 *more 


(54) 


j more remote from the Center than thofe 
that are greater. | 

* It is alſo by this Theo, that Ariſtotle 
* proves that the rowers in the middle of 2 
* Galley have greater ſtrength then thoſe 
* that are either art the fore or hinder part 
* thereof, for the ſides of the Galley being 
* crooked, the owers of the middle part are 
* longer, z.e. the fulciment or point of 
* bearing comes nearer the middle of the 
* Oar, and ſuppoſeing they pull with <e 
* qual ſtrength; he thar fits in the midd{: 
* ( by this property ) has his ſtrength en- 
* creaſed as the Doctrine of Mecanicks in 
* the caſe of the Ballance and Leaver doth 
* plainly exhibit and demonſtrate. 


TH E432. Nl 


The angle bac at the Circumference of a Cit- 
cle, is equal to half the angle b d C at the cento 
ſtanding on the ſame, or equal arches ( bc) 
the Circumference. 

- Dem. Caſe. 1. The external © bd c = 
4ag+ dc a(per Theo. 4) allo the line 
4d cu=&d a; (per af. XG) therefore the 
L dac =dc a and. Cohſequently the £ 
b ac is equal to half the £6 4c. WW. WW, D. 


Calc 
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| Caſe. 2.'The © bde 
is double to the © bae 
by the foregoing Caſe, 
and fo alſo is the ©b4dc 
doublero -< b ac, there- 
fore ( per ax. 8. ) 1s the 
LL. cac = E-cde W. 
IW. D. 

Cor. Hence it follows that the angles ſub- 
cended by ( equal or) the ſame arch of the 
periphery are alſo equal, for that they are 
both double to the ſame thing, viz. the 
Angle at the Center. 

2. That the angle in a Semicircle is right, 
which ( though evident from the former 


| Theo.) may be thus 


Demonſtrated. From 
4 through the center 
draw the line 4 e, then 


i-| 8 the Lade= E abe " C 
and the Ledec = Le 
b c, bur half the two Ea Jt! 


angles a beandebcis 
a right angle ( per Theo. 1 ) therefore the 
_-_ a 4 c is equal to one right angle 7. 
Schol. By this Theo. it may eaſfily be de- 
monſtrated, that angles made at the cir- 
cumference contain half the quantity of rhe 
E 4 Arch 
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Arch they ſtand on, for the 3 
arch a eb. is the meaſure of 
the angle ac b ( per def. 13) 
bur the angle ad b = + a7 b 
theretorc 1s the angle 2 4b NN 
equal ton, bur half the Arch a þ 
abW.W.D 

Cor. Hence thercfore it appears, that the 
angle made in a Segment greater than a 
Semicircle is lefs than a right angle, bur an 
angle in a Segment leſs than a ſemicircle is| 
greater than a right. 

Uſe. * This Theo. is uſed in demonſtrating 
* ſome Trigonometrical propoſitions, as al 


*{o in Aſtronomy for frding the «apogam| 


* and excentricity of the Sun. 
* Alſoin Opticks it ſhews 
that the line 2 6 will- ap- 
* pear of the fame length 
© when ſeen either from 4 4 
© or c, becauſe in both dS / 
* caſes you behold -it under ARTLÞ | 
equal angles. 
* Thirdly, a very eaſy and praCtical way 
is found to make an angle equal to half of 
* any given angle; as let it be.required to 


A 


Py 


FU 


© make 


_ 


A 0% a ©, oe a a A. &a 
SR OS qQ Cr UA oc ==” wr 


ny 
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* make an angle equal ro 
© half the given angle 6 2 4d, 
con a as a center deſcribe 
* with any radius the circle 
"bc d and from any poinr 
*( asc) in that part of the 
* circumference, not inclu- - 
* ded in the given angle, draw the lines c þ 
*c d, then is the angle b a 4 double to bc 4 
* ( per the precceeding Theo. ) i. e. the angle 
*bcd=<badIW.H.D. 

* Alſo the ſecond Cor. hereof ſhews Me- 
*chanicks how to try whether their ſquares 
© be true, for having deſcribed a Semicircle 

* a 4d b they apply the head of their {quare 
*ad b to the circumference, then laying 
* one fide as 4 a upon the extremity of the 
* Diameter -, the other part or fide 4 5 will 
* fall exa&tly on the other extream part of 
* the Diameter 6, if the ſquare be true. See* 
'the-Figure of the ſaid Cor. 

| * Again, by the aforeſaid Cor. is ſhowne 

* the manner of railing a perpendicular on 

* the end of a given line; as alſo of letting 

* fall one from a point aſſigned over the end 

* of a given line, | 


\ 


- 


Theo, 
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THEO. XII. 


The oppoſite angles a + Corb + d of every | 


feur ſided Figure inſcribed in a Circle, are equal 
to tayo right anglies, 

Con. Draw from the oppoſite angles a, « 
and 6, d the right lines a c, b d. 

Dew. Alithe & m the triangle a 6 c are 
equal to tworight angles, | 
but the a d# =bea 
( per ELF: Is eo. 12.) 
allo for the ſame reaſon 
13 theangle bd ce =bac 
therefore the whole 
ade =bac+ bca e- 
qual to the complement 
. of the © 2 bc to rwo right angles, there: 

fore the Labe + 08d cis equal to two 
right angles. #7 FW. D.. 

Cer. Hence it one fide of a Quadrilatteral 
figure infcribed in a Circle be produced, 
rhe outward ebec is equal to the inter- 
nal angle which is oppoſite to the angle ad- 
JaCent. | 

Uſe. © This Propoſition is helpful in de- 
© monſtrating that the fines of tHe tides are 
© in the ſame reaſon as are the ſines of the 
© oppoſite angles, Prolomy alſo makes uſe of 
£ it to calculate the Table of Chords. 


Theo. 
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Theorems of Proportion. 


T HEE NFV; 


Magnitudes A. B, and C. D that have the 
[ame proportion to a third FE, F have alſo the 


ſame one to another, 


Demr. For ( per def. 6. ) A wil! contain a 
third or any other aliquot part of B, as oft 
as E contains a third or any other the like 
aliquot parr part . of F. In 
like manner C' contains the A: E* 
fame aliquor part of D ſo oft _ 3: 6CE. 
as E doth the ſame of F, fo C:DCs. 
that A contains an aliquot 4: 8 
part of B, as oft as C doth 
the like aliquot part of D, and therefore I 
ſay, as A toB, fois Crto D: Or it may 


T < 


be demonſtrated thus, ES therefore 


A 

(per ax. I) BED 
C..D. W: WD. 

Uſe. © This way of arguing is often made 

* uſe of, in ſeveral parts of the Mathema- 

* ticks, perticularly in the ſolution of obli- 


b, 


* que Spherical Triangles. 


F-.- 
2 


and therefore as A: B:: 


Theo. 
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T-REDO..-XV. 


If there be [e- | 
wveral proportional A; B :: CG: D:: E. F 
Anenitudes, Viz: G6: 9 :: 12: 18:: 24.36 
FA DB: CD: 

E : F ther I ſay there will be the ſame reaſon of 
ene Anteredcnt 10 its conſequent, as of the ſum of 
all the Antccedents, to all the conſequents, 

Dem. Since A is to B, as Cto D, A will 
containe an aliquor part of B, as oft as C 
contains the like aliquot part of D ( per def. 
48. ) ſuppoſe the third: Now the third of B 


. and the third of D is the third of the ſum 


-of B and ÞD, and therefore the ſum of A 
and C will containe the third of the ſum of 
B and D as ofc as A containes the third of B, 
therefore as A:B::A+ C:B+ D and 
what is ſaid of this will hold of many more, 
and therefore as A:B::A+C+E: B+ 
D + F. W.H. D. 

_ Cor. Hence if like proportionals be added 
to like proportionals, the wholes ſhall be 
proportional. 


THEO. : XVI... 


What reaſon any any two Magnitudes as A 
and B have one to another, the ſame realon =o 
| Fe 


(SVEX. | 
the like aliquot parts ( ſuppoſe the fourth ) of thoſe 


quantities have one to another, that is, as A is 


to B ſo ſhall E (*thefourth of A) beto F, (the 


feurth B. ) 


Dem. Divide A into 4 equal parts as E, 
H,1I, K, and Binto 4 equal parts, as F, L, 
M, N; Now l ſay,. that asE: F:: H:L:: 
I:M::K:N forall 


the antecedents are E 6 F 4 
equal each to other, Hs E2 
ſo -likewife are all A. 24 tf , M 2 
the conſequents. But K6. CN 2 


( per Theo. 15.) as 
the ſume of all the antecedents A, to the 
{um of all the conſequents B, ſo is E to F. 
W. W.D. | 
Cor.” Hence 'tis alſo evident, ,;that the dou- 
ble, treble, ( or any other Multiplex what- 
ſoever ) of two quantities are in the ſame 
reaſon as the Quantities themſelves. 
Uſe. < Thele rwo Theorems do many 
* times happen in Mathematical Arguings, 
© they are allo neceſlary ro demonitrate thoſe 
* that follow. 


THE Q. XVIL» 


If 4 Magnitudes are proportional (Viz. if as 
A:B:: C: D) they ſhall allo be alternately 
po. Lear At Ch 


Dem. 
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Dem. If you deny it and ſay there is a 
greater reafon of A to C than of B to D; 
A will contain an aliquot Þart of G, ſup- 


pole the 
the third of D ( per Theo. 16. and def. 50) 
let A contain the "hird of C 7 times, and B 
the third of D 6 times,. 


having divided Ainro If A: B :: C:D 
7 parts, one of them 13: 244::9:-6 
will be third of C, ha= then alternarly 
ving allo divided B in- A:C::B::D 
to 7. parts,. the third of ©, 21: 92: 14:5 6 


D ſhall not be contain- 

ed in one of thote parts, wherefore the + 
of A 1s equal ro C, ou the + of B is not e- 
qual ro D (7. e. ) doth not contain D; 
now ſeeing there is the ſame reaſon of A 70 


Bas of C to D, there will alfo be the ſame 


reaſon of + of A to + of B, as of C to D, 
( per. Theo. 4. and 16. ) And if the 2 of A 
de equal to C, the + of B, ſhall be equallto D, 
alchough the Contrar 4 follows if the former 
{uppulition be right, viz. that A hath a 
greater reaſon to C, than B to D, and 
therefore as A to C ſo is Bro D. W. W. D. 

And here Note, That alternate- reaſon 


hath place only, when the Quantities are 
or the fame kind, for Heterogenous Quan- 
Lites cannot be Compared alternately. 


Theo. 


third more times than B containes | 


Y 
/ 
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THEO; NVIE 


If there be 4 HS in the [ame proffor- 


I t:07 ( viz. if A £2 D) they ſhall alſo 


be proporticnal je bu erted. 

Dem. For if A be as great in reſpc& of B, 
1s C is in reſpe& of D, 
then on the contrary B If A: h; ::C:D 


is as little in reſpe&t of A 6: 2:5 8+ 3 
as D is in reſpect of C', his inverſl 
and therefore 3s Be 2. B:A::D:C 


D: CH,H.D. For the 2: C5 J:'9 
quantitie of proportion 

is more generally detined by hy much fold 
rather than by how many times the conſe- 
quent is contained in the antecedent, 


FH EQ - EX: 


If Mazgnitudes compounded be proporiional, 


they [hall be pucportional | 
when divided, that is i. If A: Db F 
it beas A: D:;:B:Fit 16 +: 4: 63 2 
ſhall by Drviſien be as A-= then by divifion 
D:13>::B-F-F. A-D: D :: B-F-F 
Dem. Since - there: 1s 12:74 75 G77 2 

the ſame reaſon of A to 
D asot Bio F, A will contain D ( or an 
aliquot part thereof ) ſo oft as B contains F 
cf 


| (64) 
( or the like aliquot part. ) Now if D be 
taken from A and E from B one or any 0- 
cher number of rimes, then ( per ax. 3. }D 
is contained in the remainder A-D, as oft 
as F is in the remainder B-F, and therefore 
( per det. 48. ) as A-D: D: : B-F: F. W. 
W. D. 


THEO. XX. 


If Magnitudes divided be proportional, they 
ſhall alſo be ſs compounded, as if A-D: D :: 
B-F: F #t ſhallalſobeas A: D::B: F. 

Dem. This is but the converſe of the 
former, for the 


part D is contained If A-D: D :: B-F: F 
in A-D fo oft as F 6: 6:17 
is in B-F make each then by compoſition 
antecedent ro con- AF ::-B:fÞ 
tin his conſequent 4:7 28:2 


once more by add- 
ing the reſpective confequents ro them, 
then will the whole A and B contain their 
parts D and F a like number of times 1. e. 
Aſo oft Das Bdoth F, and therefore ( per 
def. 48.) as A: D:: B: F. W.. D. 

Uſe. © The four foregoing proportions 
* very frequently occur in ſeveral mathema- 
* tical argumentations, 


Theo. 
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THE KXE 


If the hole be to the whele, as the part ta- 
ken away is to vhe part taken away, the re- 
mainder ſhall be to the remainder, as the whole 
was to the whole, i. e. If it be as A: B::D: 
F zt ſhall alſo be as A-D : B-F :: A: B. 

Dem. Becauſe A:B::D:F therefore al- 
ternately ( per Tpheo. 17.) 
twill be as A: D::B: 
F and by diviſion 'twill 
be as A-D: D: : B-F: 
F. And again by alter- 
nation as A-D : B-F: : 
D:F:A:B( per hyp. ) therefore ( per Theo. 
14. ) A-D : B-F:: A: B. J.-D. 

Cor. Hence if like Proportionals be taken 
from like Proportionals the remainder ſhall 
be Proportional. 

Schol. Hence 1s con- 
verſe Ratio demonſtra- 
ted, forif A:B::D:F 


If A:B::D:F 
10: 6:27.47 
then "twill be 
A-D: B-F:;: A;B 


If A-B:: D:F 
then by Converſion 
as A: A-B::;D:D-F 


| then alternately as A ; 


D :: B: F but by the prececding Theo. as A: 
D:: A-B: D-F, and again by alternation as 
A: A-B;;:D: D-F. MW. F. D. 

After the like way of arguing may mixt 
ratio be demonſtrated. 


F Uſe 


(66) 

Uſe. © This Theo. helps to demonſtrate the 
© Rule of Fellowſhip, for inſtead of -work- 
* ing by the Rule of Three for every par- 
© ticular Aſſociate, having done it- for the 
* reſt, to the laſt they aſhgn the remainder 
© of the gain: Suppoling that if there be 
© the ſame proportion of the whole ſume 
© of all the principals to the whole gain, as 
* of the principal of one aflociate ro his 
* part of the gain, there will alfo be the 
* ſame proportion of the principal that re- 
* mains to the remainder of the gain. 

* Some other ways of arguing there are 
© which ſometimes are uſed, but theſe be- 
* ing the principal and moſt frequent, I 
* omit them. 


THE O. XXI. 


Triangles bhc, bhd, bhe, b hf wh 
Baſes are deuble, treble, quadruple, GC. to each 
other, Flanding betwixt the {ame wr equidiſ} att 
parrallels, are alſo donble, treble, quadruple to 


each other as are their baſes. 
- Dem. Becauſe b c= <4 = de = ef, and 
2 h parrallel to 6 f, the triangles b ac, + hc 


7 
C0 #0 


each other, 1. C. they are in ſuch propurtion to | 


S 


- | ( per Theo. 8. ) But bd 
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chd,d hey bf are equal A— 


——— 
= 2 bc therefore bh4 
—bhc+ chd==2bhc 
=2bac. Again, be== 
be+> cd +de=3qbe, 
therefore the triangle bhe = 3b bc =36b 
ac ( per Theo. 8. ax. 2.) allo bf =be+ cd 
+ de + ef thereforeb hf = 4b hc = 4bac 
and therefore as the triangle fhe( or bac): 
fho:: fe: fb. W.W-D- | 
Schol. In like manner it may be proved, 
thar pgrms. of the ſame or equal height have 


be 


- | ſuch proportion ro each other as their ba- 


ſes have, for ( by the 16 Theo. ) as the half 
is to the half, ſo is the whole to rhe 
whole. 

Uſe. © This Theo. ſhews how to cut off the 
* third part of the tr#pczium (as abed ) that 
: _ rwo of its ſides ( as a d, bc ) parral- 

*Produce b c and make ce = 2d then take 
*b g equal to the third of be and draw ag, 


*I fay that the triangle a b g is one third of 
"the rrapezium a bed. 


Dem. The triangles a df, fc e are equi- 


angled becauſe of RE 

the parrallel Lines Ate 5 

ad, c e, and verti- I Ch. 
cal angle, there is & "8: 


F 2 


alſo in each an equal fide, wiz. a d, ce, ( jr 
Con. ) thence they are equal to one another 
( per Theo. 2. ) and conſequently the trian. 
gle a b c equal to the trapezium a b c d, bur the 


triangle a bc 1s the third part of the ﬆ©i.| 


angle a b e by this Theo. and therefore the tri. 
angle «bg isa third part of the trapeziun 
abecd. | 


THEO. XXII. 


If to one ſide ”d g of a trianglea d g be drawy 
a Line parralel as C | it ſhall cut off a triang| 
Simillar to 'he whole, and if two triangles an 
ſemillar, the correſponding ſides ſhall bc propur- 
tional. | 

Dcm. The  @ 15 Common, and the / 
acf=adg ( per Theo. Schol. 2.) conſe- 
quently the © cf a= dg a, therefore ( pr 
Def. 35. ) the triangles a cf and adg are h 
ralar. W.W. D. | 

Again, draw the Lines cg, df, then the 
triangles fc d, f cg are | 


_ equal, for that they.have a 


the ſame height, and a 
common bale f c, bur 
by the laſt as the rrian- 
gle afc :fge:: af:fs, 
alſo as4cf:cdf(=f 
gc)::ac:; cd and there- 


( 69 ) 
fore ( by the 14 Theo. ) a f:ifg::acicd, 
but ( per 17 Theo.') af: ac::fs:cd. Ard 


rian. | : 4 
th (per 15 Theo.) af: ac::af +ff( ==aT) 
ml CC d4( = ad ) and iheretore ( per x 7. 
| Theo. Jas af:as::ac :44: WA1FÞDþ 


Schel. Hence if the ſides of a 4 be cut 
mopyrtional, . the right line that joins the 
points of Section, thall be parratlel ro. the re- 
maining fide of rhe 2. 

Uſe. * This Theo. is of vaſt extent, and 
' may aloft paſs for an Axiom in all ſorts 
of meaſuring, ir being the very foundation 
'both of plain and ſpherical Trigonomerry ; for 


|'though ſpherical angles are formed by ar- 
I*ches of Circles, yet muſt they all be re- 


'duced to plain triangles before rheir parts 
'can be meaſured. Irs alſo from this propo- 
'fition they make and divide ſeveral Ma- 
'chemarical Inſtruments, as finical Quadrant, 


| Foreſtaff, Sector proportional Compalles, 


'with other Geometrical Inſtruments. In 
'ſhort, it is ſo univerſal, that moſt of the 


|*uſefulleſt parts of the Mathemaricks are 


'founded upon it. Its Uſes and Applicati- 


|*ons being infinite. 


THEO. XXIV. 


A Perpendicular let fall from the right angle 
if a right angled triangle as ab © divideth it 
gnt0 


EI 


(70) 
into two ſimillar triangles a d b,c d b, which ar 
alſo ſimillar to the whole. _ 

Dem. The abc = b d c becauſe both 
right, and the £ a com- 
mon, therefore the tri- b 
angles a bc, b dc are ft- h 
millar ( Theo. 4. Cor. 3. : 
Def. 35. ) by the ſame a 
argument abc, b d aare d 
fmillar, and therefore alſo are the triangle 
bda, b dc {imillar. W.W. D. 

Uſe. * This Theo. is often uſed in folvein 
* Geometrical Queſtions by Algebra, all 
* by it and a ſquare, an inacceſſible diſtance 
* as 4 a may be meaſured, for draw the per 
* pendicular þ 4, and ſet a ſquare at the 
* point 6, fo that by looking over the {ides 
*ba, bc you may ſee the points a and « 
* Now becauſe by this Theo. cd: db:: 4b: 
*4 a, if therefore you multiply 4b by it 
* ſelf, and divide the product by « 4, the 
* quotient ſhall be 4 a the Line required, _ 


'C 


THEO. XXV. 


Equal equiangled pgrms. as ad, d g, have 
their ſides which are abcut the cqual angles rect 
procral, and equiangular pgrins. that have their 
ſides reciprocal are equal, 


Let 


C71) 
Let the f:des c 4, 4 e about the equal an- 
gles make one right line, wherefore f 4, d b 
( per Thec, x. Cer, 2. ) ſhall do the ſame, and 
ket a b, ge be produced ( per Poft. 1: ) till 
they meet in þ. | 
Dem. Firſt therefore the pgrms. ad, d g be- 
ing equal, have the 
ſame proportion to 4 þ..4 
the prom. b e, but 
the proportion of 


Nl 


ad tobeisasScdto d' 
de, and that of dg 
tobeisas fd, b | F I 


( per Schal. Theo.22.) 
Ergo ( per Theo. 14. )ecd:de::fd, db. 
W. D. 

Secondly, the fides of the pgrm. being re- 
ciprocal, there is the ſame proportion of c d 
to deasof fdtodb, but as ad:be::ca: 
de ( per Theo. 22.)::fd:db (per byp.):: d 
g:be( per Theo. 22.) therefore (per Theo.14.) 
ad isto be asdg tobe, and therefore fince 
GE it neceſſarily follows that a 4 and 4 g 

e 


are equal. FW. W.D. 


FF. 


_ 
THEO XXVI. 


If a be to Þ as C to d then the reclansle of a 
and d ſhall be equal to the 


rectangle of b and C4."'E. M 1l 


if * four Lines be proportio- ET? oy 
nal, the reftanzle 0 of the c | 
Means ſp. ill be equal to 

that of the Extreams, and 

contra, if the rectangle of the Means be equal to 
that of the Extreams, the four Lines are pro- 
porticnal. 

Dem. The rectangles a and b have cach 
an equal 4) becauſe both right, and by 
hyp.a: b:: c: d,and theretore by the 2d. part 
of the laſt Theo the rectangles are equal. 

Secondly, If they are equal and equian- 
gled their fides will be reciprocal ( by the 
firſt part of the Jaſt Theo. | that is, as a: 5 :: 
Ee: 4: W. WD. 

Schol. In like manner it might be proved, 
that if three Lines are proportional, viz. a, 
b, c, the ſquare of the middle term 6 fhall 
be equal to a rectangle of the firſt and third, 
7.e. b p==4a7c. 5 D. 

Uſe. *By theſe two propoſitions is de- 
monſtrared the principal Rules of common 
Arithmetick. viz. The Golden Rule, com- 
monly called the Rzle of Three, the Rules of 
Fellow- 


o 


of a 


- 
v 
£ 


(73) 
Fellowſhip, Aligation, with others thar de- 
pend on the Doctrine of proportion. For 


| ſappoſe ir be required to tind a 


fourth proportional to the three 2, b, c. 
Numbers a, b, c. Then becauſe 3, 9, 6. 
by this propoſition g x 6 = 3 + 
multipled by another Number unktnown. IF 
then I divide 54 by 3 the quotient is 18, 
which if muitinlied by 3 will give 54. = 

x 6, and therctore 1f 3 give 9, 6 ſhall give 
:8 for the fourth proportional required. 


T HE O.: XX VIE. 


Equal triangles A C b, e C d that have in 
each an equal angle, VIZ. 
ac b, ecd have the 
ſides (ac, bCandeC,. 
dc) which form the e- 
qual angles reciprocal 3 
and contrary, if the an- 
gles are equal and ſides reciprocal, the triangles 
ſhall be equal. 

Let the ſides ac, c 4 which are abour the 
equal angles be ſer in a ſtraight line, then 
»c15 a ſtraight line ( per Theo. 1. Cor. 2. Join « 
a e. | 

Dem. Firſt, aSac:cd:: Aace: Acde 
( per Theo. 22. ) :: Aecar Acba( becauſe 
equal ) :: ec: bc ( per Theo. 22. ) wherefore 


( per 


(74) 


be 
fore aSacicd::ec:be HM. D. 
Secondly, Aace:Acde:: ac *ca ( per 
Theo. Ho. ) cb ec:bc ( per hyp.) :: Aecn: 
Acba ( per Theo. 22. ) wherefore ( per aX, 


1, ACE ASca 
Me and Ge, ; 4.5 2nd therefore 


* Lede © , Debs? 
Liede=Aeb0 BT. i. D. 


( per ax. I. and def. 45. ) = and there. 


THEO. XXVHI. 


Sirmlion tri I 
anrles a b c, d - | 
e t are in au- 
plicate prope” | 
tym of te Heo- Sf 
— Sr Cons 9 £ 
mologons [:des. 


Letbc:ef::ef:bgandler ag bedrawn. 

Dem. Becauſe ab:d4e::beief ( per 
Theo. 23. ) 5.2 ef: b g ( per hyp. ) and the an- 
ole b = e therefore 1n the triangle ab g=4 
e f( per Theo. 26.) but Save: Aabg::be 
:bg ( per Theo. 22. ) Now the proportion 
of þc to bg is duplicate to that of bc: ef, 


def therefore & 4 bc is in duplicate fO that of b 


y; r is the trian Je *Þ__Ervice. I). 
ee f, that is the gle —-==jWICE W. 
FF. D. 


Schol. 


VC 
Ca 


cre. 


( per 
a : 
ax. 


ore 


a k 
the points þ E þ Ne g 
of termina- \ | 
X 
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Schs!. Hence alſo it might eafily be pro- 
ved, that ſimillar polligons, are in duphi- 
cate Ratio of their homologous fides. 

For fimillar polligons abcde, fgbik 
may be divided by the diagonals 2 c, a d and 
gi,glinto an equal number of ſimiliar tri- 
angles, which triangles will be allo like parts 
of their reſpe&tive wholes. 

Dem. The Lb =b ( per bzyp.( alio ta 
c=h 7 1ifor 
the line z g 
that Joins 


tion(if 2 þ 1 // Nm 
be laid on \ ; \ly 
Aabc) is c >: FE 


parrallel to | 

a c ( per Schol. Theo. 23. ) wherefore the tri- 
angles abc, ghi are equiangled. In like 
manner it may be proved, that the triangles 
a ed, g ml are equiangled ; and ſeeing that 
Lbca=higad ade = £7, allo 
the whole ©bc d=b 7 1( per byp.) and © 
edc=ml i, the remaining © acd =—=gi 
and © a dc =p :( per ax.3.) and conle- 
quently £ cad =3g1, therefore the tri- 
angles ca#, ig! are fimillar, and there- 
fore, Oc. 


Now 


(76). 


Now becauſe the triangles bac, hg i are 
like, theretore 15 Et twice (per thisTheo.) 
gl. 8 
and for the jike reaſon SS rwice,as allo 
b 1g R 1 : 


acd ed 


== ewice ; and becaule ( per def, 48, and 


eml m 

[hee 17. )av:gh::icd:iliced: mil, l. @. 

i | _ : . 

22 <— therefore ( per ax. 1. ) the tri- 

4. nl 

angle ZED_ct_ xt ie AbactAbgs:: 

ha — igl —gml 2 

Acad:Sigpt::Aacd:; Agml, bur ( per 

Tec. 15- )asbac:hpi:: bac+cads a 
. : 2p) bac 


| | Sl 

bac cad +2ed _ ab twice, and therefore the 
hgi +1gl+ gml _ gh 

| ; al 
whole figure E<EC 2 
{ghil Sn : 
and pol. f# hb 1zreto one another, in a du- 
plicate Ratio of their homologous tides, 6 c, 
vi: W. HD. 


In like manner it may be proved, that 
Circles are in duplicate Ratio to that of 
their Diameters, for a Circle is onely made 
up of an infinite Number of triangles, as in 
the eighth Theo: was intimated. 

Cor. Hence if 3 right lines are proportio- 
nal, then as the firſt is to the rhird, ſo is a 
polligon made upon the firſt, to a oo 
made 


LWiCe, z.c.pol. abcd, 


be 


it 
f 


* FS 
: 
. 


$2 


made upon the ſecond, like and a like de- 
{cribed, or ſo is a polligon made upon the 
ſecond to a polligon like, and a like deſcri- - 
bed on the third. 

2. If the homologous ſides of like Fi- 
gures be known, then will the proportion 
of the figures be evident, viz. By finding a 
third proportional. 

Uſe. * Hence is diſcovered a method of 
* enlarging or diminiſhing any right lin'd 
* figure in a given Ratio : As if you would 
* make a Hexagon fix times as big as ano- 
© ther whole 1ide is a b, then berwixt a 6 
* and 6 times 2 b find a mean proportional 
* upon which deſcribe a Hexagon like the 
* former, and it ſhall be Scextuple of the 
* hexagon given. 

* Alfo it corrects the Errour of thoſe 
* who are apt to conclude that Polligons are 
* in ſuch proportion to cach other as their 
* tides: For it two Squares, two Polli- 
* gone, &c. are propoſed, and the fide of 
© the firſt double ro the 1:de of the ſecond, 
* then ſhall the firſt Figure be tour times as 
* big as the ſecond. 


(78) 
THEO. XXIX. 


If two right linzs a b, C d interſect one ant 
ther in a Circle, the rectangle made of the parts 
of the one, is equal to the rectangle made of the 
parts of the other, i.c. aexeb = dex 
EC 

Join the points 6, a d, c b. 

Dem. The © ceb = ac d becauſe verti- 
cal, allo the © a = c 
( per Cer. Theo. 12. ) and 
conſequently the 7 a d 
e=<cbe, and therelore 
the triangles a ed, ceb 
are {imillar,and ( per Theo. 
23.) have their ſides pro- 
portional, 7. e. aSae:eb::ec, ed and 
therefore (per Theo. 26. )Jaexed =ebxec. 
Fr. I. D. : 

Schol. Hence is gotten a method of find- 
ing a mean proportional betwixt two giyen 


Lines, ſuppoſe a d and 4c. 
” —þ 


In an infinite right Line, 
as a c, allunie the point 
d, and-0n each {ide it 
( per poſi. 3. ) cur off 
d a and d c, and ſup- 
poſing through 4d the 
right line 64 was drawa 


C79) 
2t right 4 to ac, and that ac was biſeted 
in e, deſcribe with the diſtance e a or e c, 
the Circle 4 b c, then ſhall the line 4 5, or 4 hþ 
cut off by the periphery by the mean pro- 
portional required ; it is alſo the fide of a 
ſquare equal tro a rectangle made of the 
Lines 4 d, d c. 

Dem. For 4b = d h ( per Theo. 1c. ) and 
by this Theo. bdxd=adxdc,i e. bd 
= &dc and therefore asad:db::d45: dc. 
WW. W. D. 

Uſe. © This propoſition is of great ule in 
 ſeyeral parts of the Mathemaricks ; for by 
*1t may be found a third proportional to 
* two giyen Lines, as allo a fourth propor- 
* tional ro three given Lines; and by it may 
' be found a pgrm. having a {ide of any 
' aſſigned Iengrh or breadth equal to any 
* pgrm. given ; as alſo a ſquare equal to a- 
"NY par. ; 

* And laſtly, it gives Artificers the arith- 
* metical way of finding the Center, by 
*. Which they may ſtrike an arch thar fhait 
' have an afhigned height and breadth': Ag 
' \uppolſe 1 would find the Center thar ſhall 
* {weep the Arch bc þ, whoſe keight ſup-. 
* poſe two foot, and breadth 6 h fix foot. I 
'firſt ſquare half 5b þ which is 3 it makes g,: 
' which if divided by 4 c, or 2, will give in 
'the quote 4 + for the length of the Ln 

| ; & g 


( 80) 
* ad, and this length added to 4c, gives 6 
* foot and an half for the length of the line 
* ac the whole diameter, which if halued 
* giveth 3 foot and + diſtance from the height 
© of the arch to the Center, which diſtance 
< will ſtrike it to the given Dimenſions. - 


THEO. XXX. 


- 5 © .* 
If from a point Þ taken without the Circle, 
you draw 1wo right lines Þ a, pc to the oppoſite 


part of the peripiery, the rettangle made of one 
p f cut off with- 


whole line p a, with part of it 
out the periphery, ſhall be equal to the recFangle 
made of the other whole Line p e, and that part 
of it p d cut off a3 befere. 

Join the points a. e, fd, with the right 
lines a e, f d. 

Dem. The triangles p a e, p df are fimil- 
lar for the four f1ded figure a fd e being in- 
{cribed ina Circle, makes 
the £pfd = pe a, they P 
being both the Comple- 
ment of the fame angle, 
viz.af d to a tfemicircle, 
and the angle p is com- 
mon therefore ( per def. 
and Cer. 3. Theo. 4. ) are 
the triavgle pf d, pe a fi- 
millar, and confequently 


$ 6 
ne 
ed 
zht 
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cle, 


ofate 


one 


ith. 
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| Circle :and the otker 


_ PF a 
y 7 . 


have ( per Theo. x3.) their correſponding 
fides proportional, wherefore as a p: ep:: "" 
dp: f p therefore ( per Theo. 26.) apxf » Ml 
Tf Sd | it. 
Schel. Hence it may P 
eaſily be prov'd, that 
(if from a point p 
without a Circle, be 
drawn two right lines 
as p e, Þ a, 10 that one 
p a may interſect the 


1 
j [ 
f 
' [2 
. 
j 
F 
LO 


pe touch it ) the re 
aangle made of the 
one Whole line p a 
with that part of it p f cur off withour the 
periphery, ſhall be equal to the ſquare of 
the rangent line p e.. 

It the line 'p a that cuts the circle doth 
not paſs through the center, then draw the 
prickt line p o through it, and join the points 
e. 0, 0. t. 

Dem. The Leto=epom+ pet ( per 
Thee.q..)and the < te o is right, becauſe in a ſe-. 
micircle, and 1s therefore equal to the <e 7 0 
+0: Now the Lptet treo — TWO 
right Lo + © (per They.) = 2 pPet+0O 
+epopepeo(for Lieo= Lot epot 
+ pert ( per Theor. 4. ) take two rights 
from each there remains, £ per = 9; 

G -- an 
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and the angle e þ 0 15 common, ve ms. F 
( per Cor. 3. Theo. 4g.) the triangles pet] 
Is e are ſfhniillar, and therefore ( per Theo. | j " 
- 23. ) have their ſides proportional, that is! s 
as pr: pet: pe: po. and therefore (pa 
Theo. 30.) prxpo = pe ſquare, but by] 


chis Theo. F; tf X Pp "--——— pf xp a therefore = 
(per ax. 1.) pfxpa==p e ſquare. W. W.D. & 


Cor. Hegce 1t ap- 
pears that two tan- 
. gentsas av, a c drawn 
from the ſame point 
without the Circle are 
equal. 

Uſe. © The princt- 
© pal uſe of this Prop. 
* 15 to demonſtrate the 
* third and fourth axi- 
* oms 1n plain Trigo- 
* NOmMelry. 


THEO.: XXX. 


In 2 righe angled triangle b a C any figure as | 
b d, deſcrived cn the ſide bc ſubtending the 
right augle, is equal to both the figures b g, ai 
deſcribed upon the ſides b a, a C containing ihe. 
right angle, like and alike ſcituate to the former 


Dem, 


PA * "3. WER. - F 
Ne ” 


"Y - RES Ou F Ks "EM WW 0% 
£ Þy " G - P14 2s ” 's < 
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] . Dem. The figures 
fa, ai, bd, are like 
 ( per hyp.) and there- 
fore(per rtie Schd!. of 
PT} Theo.-27) in 2 dupli- 
: cate Ratio of their 
homologous 11des, allo 
| by the ſame Theo.the 
ſquares deſcribed on 
| the ſides b u, # c, ,b 
| are in a duplicate Ratio of their ſides ; 
| Now ſeeing b4, +ac, =b cg, there- 
{| fore ſhall the figure fa= ai = bd (per 
\-; Theo. 14.) W. W. D. : 
C] Schol. Hence may be learnt how to add _ } 
or ſubſtrac& any like figures, viz. by uſing  * 
{| the ſame method that was followed in add- | 
{ing and ſubſtraCting {quares in Theo. g. 
Uſe. © This Theo. exceeding uſefull, it be- 
ing an univerſal application of the 97k. 
* Theo, to all manner of figures. 
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Second Id: O O =. | C( 
Algebraically ſolv'd, and Geome- | - 


rrically Conſtructed and De-| » 
monſtrated. 
; PARADE -£. : 
F two right lines a and | 
e be given, and one of mw 1 
them as 2 divided into .. IF : 
. as many parts as you pleaſe, '©f a 3 >Þ 
viz. b, c, d, then the re&t- Whaworeneatonnt one 
angle made of the two Iu 
whole lines a and e, ſhall be equal to the : 
ſeveral rectangles contained under the whok 4 
line e, and the ſegments or parts b, c, d. th 
That 15, aca=# em ce@ade ws 


Solution Algebraically. Let &—=b+-c+ d L 
Iti / W 7 br tf ( 
Au LHipty eACt) 5 Mm e 
it producetine c A==ZE = ec+ed Pe AX. «| 
Prop. 


| 
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(ey PROP. I 
If a right line a be Cut a- 
ny wiſe into two parts as bythe, h 
# and c, then. the reangles ; Þ_ EC: | 
comprehended . under the 5 7 = W ||| 
| whole line a, and cach of : : 2 2M 
| the ſegments b, c, are equal *; 3: } 


E- | to the ſquare made of the *" _ ; 
Je- 4 whole line 4. | 


That 1s, aa = ab + ac 
Sel. Alg. Ieta— b+ Cc 
| Mult. each by————— a 
1 k it produceth aa = 4b +- at P. AX, 4 


PROF. IE MW 
If a right line a be di- _—_— 
he | Vided any how into two -"q"w 


hot | PRFtS.AS b and c, then the FF: G6: 
retangle comprehended 3; ti : ft 
under the whole line «, and NF 


d. 500502 Jeccncecd 
one of the Segments c ſhall be equal to the - ff 
| reftangle under b and c, and the ſquare of lf 
the ſaid Segment c. I} 
IX. ql q 


That 


$64 'e 


vb) 


That 18, ac=bec+ tc 
Sol. Alg. Let a ==þ + Cc 
Mult. each by 
it produceth ac 


wn—_— — 


be + CC P. ax, 4. 


Uſe. © This with the rwo foregoing pro- 
© pofitions ſerve to demonſtrate the ordinary 


* rule of Mulriplication ; 
* for Example, Let the 
'* number 8 reprcfent fiat ff... 
.* the line 4, and the {2733-221 
* number 3 the line EF, 

* if then ( as before has been hinted ) the 
* line E be placed perpendicular to the line 
*A, and in that poſture be moved paral- 


* lel co it felr, through every phitical point | 


*1n the lic 4, it will produce the re&angle 
*AE and that this motion repreſenteth 
* Multiplicaticy, may be thus illuſtrated. 

© Let there be aſſumed in the line 4 any 
* number of Mathematical points, ſuppole 8 
*and in the line E let there be taken 3, now 
* tis evident thar in the re&arngle, 
* there ſhall be as many lir.cs equal io E, as 
* there are points in the line A : Multiplying 


* therefore 8 by 3 ( thar is the number of 


* points in the line 4, by thofe in the line 

©E) it will produce 24 for the number of 

* Mathematical peints in the whole parrellelo- 
; . gram 
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Tf gram AE, and this 1s the reaſon of that 
3 © common notion in Multiplication, which is, . 
| © that the Multipiicand muſt be pur fo of- 
*ren into it ſelf as there are Unites in” the 


* Malrzplior, for the line A 1s inccreated in 
* breadth ſo often as there were points ta- 
* ken in the line F. 

* Bur here Note, that by a Mathematical 


F*-2omt muſt be underſtood any part or Quan- 


ftity of a line divided at pleaſure; for Ex- 


' *ample, If I ſuppoſe the line A to contain 
'©8 Yards 8 Fect or 8 Inches; then 1 Yard, 


© 1 Foot or 1 Inch I term a point, with- : 
* out conſidering thar the fame is compoſed 
© of parts; for in meaſuring any line, I 
* muſt make uſe of ſome line whoſe length 
©5s known,fo likewiſe in the menſuration of - 
* Superficies, and Solids, Ule muſt be made | 


* of a Superficies or Solid whoſe Dimenti- 


* ons are known. d 
© This being premiſed, ſuppoſe the num- 

© ber 43 were to be Multiplied by the num- 

© ber 6, having divided 43 into two parts, 


* wviz,. 40 and 3, I multiply 4o by 6 and it 


* produceth 240, allo I multiply 3 by 6 and. 
© it produceth 18, which two rectangles 


'©.240 and 18 are equal to the whole rect- 


© angle of 43 by 6,3. e. to 258, the reaſon of 
* which equality is grounded on this axiom, 
* that if equal things be multiplied by the ſame 

G 4 ' 


*©o 
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©, or equal thing;, the produtts ſhall be equal, 


5, 
= 
E 


For 43 = 40 + 3 | 
Then Mult. each by—5 | i 
And it produceth 258 — 249+ 10 P-4x.4, 


&y 

PROP. IV. Ln 

a 

If a right line a be divided any wile in- | 

to two parts, as 6 and c, - q 
. then ſhall the ſquare of the "1 SW 27 


whole line - be equal to 
both the ſquares of the 
Segments 5 and c and to a : 
double re&angle of the : 7 T 


wuw 
(I LLEEE "7, 
= 


ſaid Segments b and c. Ren 
That is, a@ =b + cXb+c i 
Sol. Alpg. = Leta =b+c | 


Mult. each by an equal thing,viz. a and b + c 
T here is produced a 5s = b6 + 
Fra BO + Cc. Fax. 4. | 
ora4a=bb + 2bc+ cc. 


Cor. Hence it followeth, that the ſquare | < 
of half any line, is equal to one quarter of : 
the ſquare of the whole line, for the ſquare of 
5 @ 1s equalto+a a. 


Prop. 


hy (99 ) 
71% | 
PROP. YV: 
4. | If a Rraight line « be cat into two e- 
| qual parts each + a, and in- k 
E--10 unequal parts, wiz. 5 oe AR 
4 4+5and +a—vbthenis F&4.;Þ... 
in- } rhe reQangle of the une- : | 
qual parts added to the = 
y | fuqare of the differ. betwixt the equal and 
+ unequil parts, equal to the ſquare of the 


" halt line a. 


Fg 


That 15, aa =Lanbxita—b+bb 
Sol. Alg. Let > a + b 
be the greatcr part 
Then — Ea — 


7s the leſſer part 


bf 
7 


and the vectargle of them is Ea @ + EL ab— 
| tab — bb, add to this b b it maketh a a + 
tab—tayv—bb. bb — i a as is ea- 
fly proved by expunging the parts that deſtroy 
14re | cach other in one ſide of the Equation. | 
of} Uſe. © This, with the precedeing propo- 
e of | © fition, 1s uſed in Demonſtrating the Me- 
_ © thod of finding the root of an adfected e-. 
* quation. 


PrOPp. 


PROP. VL. 


If a ſtraight line a be cat 
Into two equal parts, eich AQ. 


Z Fr ard another 11s 14D lie p- : - 
b be put tothe fame direQly lt 
in one ſtraizhe line, then PF 


i5 the rectanvle Gtthe whole 

and the iine added taken as one line, and 
the tine added, together with the {quare of * 
L a ejialro the {tne of + a 4- b taken as 
Onc Irie. 


- That is, '« + 6x5 + $20 = ta + bxta + b 


St. Atz. a+ 5 40 
Ault. by —— La+b 
a b+-bb add to this - SAG Tales 


132-2 4: yg 


It makety ab, bb+k 2a 0 : - Saawababl 
| PROP... VB. 
If a ftraight line a be any RY 


wiſe cur into two parts as #: HOO 
þ and a—)}, then the ſquare + : 

of the whole line added to : 

the ſquare” of one of the ifaw; 
parts, is equal to two rect- 


6 


It ;; 


St 


les 


wc « "a6. ale os " "IN 
SE K. '4 ls , PF 
Ws 4 ; 
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F angles under the whole line - and the ſaid 


F part 5, -with the ſquare of the other part or 
' R 


| Segment 5—/. 


| That 1S, a 0 + b b == 2 ab a= I X ab 
Sel. Als. a —b 
a—b 
, pnane2 95 "PG bb add tothis 2 ab 


| It makes a n—2ab S2ab+ bb — aa + bb 


PR OF -VUk 


If a ſtraight line a be cur 


any how into two parts 25 cl hc 
b and a — 6, then four rect- x Re x 
angles of the whole line and 5-rbooofooomme? 
| one Of the parts, added tro _ * * : : 
' the ſquare of theother part, -i,..:...: 


will be equal ro the ſquare 

of che whole line, and the firit Segment 

ken as one line. | 

That 1s, 4ab +a—bx 08 — þ = a + bxa +b 
Sal. Al, a b 


Pn 
aa—ab—ba'+sbbadltthis 4 ab 
a +6 
Aa.+b 


| It makes ac—2 ab+bbagoalt=an4tabebb 


Prop. 


('92 ) 


P KU P.--1x. 


If a ſtraight line a be 


cut into two equal parts wg ee, 
each + a and into unequal #7 {Is : 
parts as b and a—b, then Tote 7 
are the fquares of the un- has ma 
equal parts b and a—b ns bane? 


double to tne ſum of rhe 


ſquares of the half line a ard the ſquare of | 


the diiterence, wiz. 1 a—b. 


- 


_ — — 


I. Conc 
1Nat IS, Da —IKR@—b==Afg td — Xx 


Sel. Alg. a — b | 
a—b | 
aac—tahpbb add to this bb, 

It maketh ac—2aby br+bb Lb 


T- 


34a —tab—tab + bb 
add to this & aa 
It maketh Laa—Fab—Sab+bb++- ad. 
So that an—2ab+bb+bb is double to > aa+-Fa9 
—Lab—Lab a_ bb. 


Uſe. © This with the foregoing propoſiti- 
© ons are principally uſed in Algebra, for 
* finding the root of a ſquare equal to a 


© number 
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3 L * number encreaſed more by a certain 
| number of roots. 


PR OP. X. 


{| 1f a ftraightline @ be cut into two equal 
y | parts each half « and ano- 


: Þ# ther right line b be added ba, 
. | to the ſame dire&ly in one : : go 
: | ſtraight line, then is the 1; IG 
{ ſquare of the whole line, RE 

. of | and the line added as ove {| * : 
line double to the ſum of "oro 


the ſquares of & a, and + 4 + 6 taken as one 
Sy line. 


e—  — 


That 3 IS, —_— a+b+bb=Za4v x E14-9+L38., 

bb Sol. Alg. 04h *  2a+b&; 
ed ns T74+b 

x Add. 2ab4.bb add to this bb. — A Wi 
7—h bb 7 We {4 Wil 8 
— It maketh aq+2ab+bb+ aha Labe# ih 
Jo bb add to this > aa wo 
; 


I: makes Eaa4-20+>bb that is bl | 
the one baif of ag+-2aba-2bb. 
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PR OP; XL 


To cut 2 line as b into two ſuch parts, Þ 
thar if upon the greater of thoſe parts be Þ 7; 
deſcribed a ſquare, it ſhall be equal ro a 
retangle made of the whole line and letfet } 


o 
\ . of thoſe parts. | 6; 
=. +. 
That is, aa =b—axb 6 ; 
Sol. 4lg. Take the thing for done, and Þ FE 
let the greater Segment be noted by @ then | 4 
the lefler will be {—a, and the re&angle of |  E 


the greaer and leiler þ {—b a which accor- 
ding to the propoſi.ion muſt be equal-to aa, 
that is b{—ba=aa, bur by tranſpoſition | 
aa+ba==)b ; then by adding to either part 

' of the Equation the ſquare of half the co- Þ ſq 
- * efficient, it maketh aa+ha+£$bb==bb+Zbb, | ful 
and then extracting rhe {quare root of each | an 
we have a+=<b== 1 bb ibb of a= vb++ | thi 


bb—L b. of 

Geometrica!ly, Jet the { C 
given -line-be A B==b- -- b . ob 
erect from B, BE= FR 2s | do 
+ A B perpendicular to A A 7,-—iB | of 
ir, and let be drawn D*... 5 th: 
AE, then ( per Theo. T an 


: 9) BAE =: bb 
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F bb, on the center Z with the diſtance E 
T B—=<b deſcribe the Arch-B D, this cuts off 
+ from the line 4 EZ the part ED =+ and 
| then the remaining part AD is equal to. 
be bb+tbb—Lb==a and theretore AC (=4 
| D) is the Segment ſought. | 
fs  Oſe. © This propoſition 15 requiſite for 

{ © the inſcription of ſome of the regular bo- 
* dies in a Sphere. Ir is allo neceſlary to 
© inſcribe a pentagone in a Circle, as alfo a 
* pendecagone, and many other necellary 
nd | © prattiſes ir helpeth ro perform. Father 
zen | © Lucas of St. Sepulchres compoled a whole 
of | © Book of a line cut in this manner. 


= 
*Y 4 
» 


— 


—— 


— PR O:P. X11; 
Ion 
art Þ' In an obtuſe angled triangle 4CB the 
C0- | {ſquare of the ſlide A B : » 
bb, | fubtending the obtuſe Pd" 
ch | angle, is greater than % 
-Z | the ſum of the ſquares *, Nt eceny 
of the ſides C 4, C B, Co } 
{ containing the faid 4 anhes 
| obruſe angle ) by a A. _ =D 
| double rectangle made ME = 


B | of the ſide C A, and 
_ | rcharpart CD betwixr the faid obruſe angle 
| and the point D when the perpendicalar 
BD falleth. | 
Uje- 


| 1] | Thar is, ABqz=AC9q X CBqu2ACA CD. 


Dem. By T heo. 9. ABq=BDq+AC 9+>2 
ACD+CDq and by the ſame BC q=BDg 
+ CD49 therefore ( per ax. 2 ) AB q4 =BC 
wACq+ 2 ACD. WW. D. : 
> Uſe. *By this propoſition the Area of a 
© triangle may be tound by having its 3 ſides 
* given, as let A Bbe 40 foot, AC 26, and 
*BC22. Then I ſay, the ſquare of 4 B 
* will be 1600, the ſquare of 4 C 676, and 
© the ſquare of BC 434, the ſum of the rwo 
| ©latter ſquares 1160, which being taken 
* from 1600 leaves 440 for the rwo reCtan- 
* oles under 4C, CD; the one half of 
. © which is 220, for one of theſe rectangles 
* which divided by A C 26, will give 8:£ 
© for the line C D, whoſe ſquare is 71 £3 


* which being ſubſtracted from the ſquare of 


© BC 484 there remains the ſquare|B D 412 
©3544 rhe root of which is 20. 3 prope, for 
© the fide B D, which if multiplied by the 

"© half of 4C which is 13, there will be 
* produced 131. 9; for the Area of the tri- 

angle 4 BT. 
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s #0 
PROP. XII. 


In an acute angled triangle 4 B C, the 
{quare of the ſide BC | 
ſubrending the acute | 
| angle 4, is leſs than 
the ſum of the ſquares 
of the other two fides 
A B, AC, by a double 
rectangle made of the 
ſide C A, and the Seg- Ng 
ment D A, lying be- Leaded 
twixt the ſaid acute _ 

angle, and the point D, where the perpen- 
dicular falleth. 


That is, BCqz=B Aq+CAq-2CAD 

Dem. By Theo. 9. B AG—D 4q=BCq 
(—=DCq,—CAq +2CAD-—AD4. (per prop.7.) 
Ergo BAq=BCq— CAq+2CAD lo that (per. 
ax. 2, ) BAq+ CAqzBCq+2CAD. or BC9 
= BAq+CAq—2CAD. W. W. D. 


Obſerve that the Letters are ſo ordered, 
as tO agree with the figure of Prop. 12. in 
caſe there be an obruſe angle in the tri- 
angle. 


H | Note 
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Note alſo in both Cafes, that the doy- 
ble rectangle of DAC added to the ſquare of 
BC, or its equal BDq+DCq makes the two 
{quares of the lines A B, AC. 

Uſe. ©* This, as alſo the precedeing pro- 
* poſition, are uſed in the foturion of [eve- 
© ral algebraick Qualtions ; they are like- 
* wile very neceffary in Trgonometry. 


PROP. XIV. 


To find the ſide of a ſquare equal to @ given 


reFtangle A B CD. 

Geom.To F produce AB,makeingBF—BD, 
and bife& AF in FE, on F with the radius 
AE or EF deſcribe the ſemicircle AGF, pro- 
duce DF till it cut the Circle in G; then 
( per Theo. 29) is GB the fide of a fquare 
equal to the given reRangle. 

Sol. Alg. Draw EG and let AF==b and 
EB==a, then is AE= 


EF==EG== b, allo 4B G 
—+þ+ a,and BD==BF= " x 
+h—-3, and the rectangle SEP 4 | ; 
AD (i.e ABD ) equal ro o_, E 7s" 
yy D 


LhiaKkti—a (Ll EC F 
bb—aa. ) but EG6q—EB9q 
—6GRq—Lyb—aa, ( per Theo. g. ) for the 
{quareroor of £bb is +b= EG,and the {ſquare 
| root 


AA aa 3 A _ A a - =: 40 
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root of az is a=EB, therefore GB is the 
fide of a fquare equal to the rectangle AD. 
W.W. D. 

Uſe, © By this Propoſition any right 
* lin'd figure whatever may be brought to 


. © a ſquare, for having reduced any irregu- 


* lar figure into triangles, and then thoſe 
* triangles into parrallelograms, as already 
* hath been ſhewed, we may by this Pro- 
* poſition reduce the pgrms. into ſquares, 
* which are equal ro them, and then ( per 
© Thes. 9 ) find a ſquare equal to the fm 
* of all thoſe ſquares. | 
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8:4 :: 
tional in 


Then by< 


I 


The Doctrine of Proportion 21 zts 
vartous Changes 'and Combinations 


Algebraically Demonſtrated. 
F 4 Magnitudes are proportional ( viz. if 


tion, Divition, Converſion, and Mixtion. 


| Compoſition 4 +4:4a:: B+b:b 


l Mixtion A += 4: H——a S. ” IM þ : 


: B:b) they ſhall alſo be propor- 
Alternarion, Inverſion, Compoli- 


Forif A: a::B: 6b. 
Alternation A:B::a: 6b 
Inverſion a : A:;:b: B 
or A+ B:B::a+b:b 
Divilon A—48a: a:: P—b:b or 
A—B:B:: a—b:b 
| Converſion 4: A+=a:: B: Bt) 
Or Ai A+ B:i:a:tanb 


| 


of the Ex 


lo Aaeb © ad. 


Lem. Tf 4 Quantities are proportional, 
the rectangle of the means, is equal to that 


B—þ or as A+ B:A—B:: 


/ 


[reams. Let 


1 


1ts 
ons 


| C7 3 

Let theſe 4 Quantities 8: 4. :: 6: 3 be 

propoſed, then I fay that 8x3 == 6x4. for 

2X4 = 8 and 3x2 —6. But 2X4x3 = 3X2 

x4 (per ax. 4) therefore . 8x3 = 6x4. W. 
I. D. 

This being granted, the ſcregoing varieties of 


proportion are eaſily proved. 


For if A:a:: B: b then by the pre- 
ccdeing Lew. Ab—a B and dividing both 
: 4b aB 
either by Bb, AB or Aa we have =, 


WW —  — —_— —— cw www <H " 
terms in both Dividend and Diviſor be ex- 


ung'd, there remainhs 4 and EY 

pung Q, Y 1 B=73 n ET 
5 -B 

and gag” and therefore as A: B::a: b 


which proves alternate Ratio, and by the 


other two, the inverſes of both are prov'd, 


for asa: 4::b: B,alſoasb:a::B: A. 


FIT | A-- & 
Again, if A:a:: B: b then 1s —==—7and 


_—_ A B : 
en 15 —= x =7= 1. That is (redaging 


thoſt TE... . © . . AX 
e mixt Quantities into Fractions } —= 


B+b, 


—— —— 


a therefore At=a:a:Bitpþ;b which 
| Proves 


_ 


- 


> a QXOowas 
—_ 
p4 _ 
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proves both Compoſition and Diviſion ; the 
Alrernations and Inverſions of which, fol- 
low from what was before proved. 

Thirdly, Becauſe ( as before was ſhew- 


a a b 
a—— wn | mw — *+ — - 
ed ) = therefore 1+ ==; chat is 
A+ a B=<=b 
* 29 = =—— andth "C= 
( when reduced ) —— P ere 


fore A® a: A:: B+=6b:B, bur by inver- 
fron *"twill be as A: Ata::B:B+b 
which proves Converſion : The alternation 
of which doth alſo follow. 

Fourthly, And becauſe ( by Converfion) 
A: A+ a:: B: B+ b,and by the inverſe 
of Divinon, a: A—a: : b : B— 5,that IS, be- 


Caule _— and —— "Be 
A—a HB—0v <£—a b—9 there 
A a b 


fore ( per ax. 2. ) hall 


a Or —_ —_ and therefore it will 
be ASA a A —8:: B + b: B—5 which 
Proves m:xt Ratio. 

Fifthly, If never ſo many magnitudes 
are proportional, ſuppole 4 : B :: C: D:: 
E : F, then as one antecedent,is to one Con- 
lequent, fo is the ſum. of all the antecedents, 


to all the Conſequents. 


nn, 9” 9 HR? 


For 
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For f A:B::C*D::E:F then by the 
precedeing Lewma AP —BC and A F= 
BE but ( per ax. 2) AD+AF=BC+ 
BEi. ee AxXD+F=BxC-E, and turning 
this equaliry into a proportion, 'twill be as 
A: B:: C+E: DF, but by alternation A : 
C+E:: B: D+F and by Convertion A : 
A+C>E :: B: B-D —+ F; and again by al- 
ternation as A:B:: A+C+E: B+D +F, 
which was to be proved. | 

Sixthly, If A. B. C. D and. a. &. « }þ 
be propoſed, and A: B as a: b, alſo B:C 
asb: c, laſtlyC:Dasc:4; then I fayic 
will alſo be as A:D:: a: 4. 

; C 


A a B D 
$_- —_— — 1 — 
For becauſe 4 BE and on allo = 


A B b 
— therefore - x ol $ =7x —x per ax.4) 


d B 


- ABC a. 
that is BED =— for the fators in each 


being equal, the products muſt needs be 
equal, and therefore as A:D : : a: 4 which 
proves proportion of equality. 


After the ſame manner may inordinate -. 


proportion be prov'd.. 


Laſtly, ( Thar which has been left un- 


prov'd by moſt Geometrick Writers, is by 
this way eaſily demonſtrated, ) viz. If like 
proportionals be multiplied by like propor- 
| H 4 tionals 


" Re —_— — — . J- by, e i " as 
", - bb , 


— —— — 


tionals, the products ſhall be proportional. 
As ſuppoſe a: b :: c: dallo e:f :: g:6; 
then I ſay *twill hold as ae: bf:: cg : dh. 
; 8. ec 

For if a: b: qc: d then __ 

Zn = 
f 2 
x5 per ax. 4.)i. C. 7= - and therefore 


ae:: ef: ef :: 4h. WF I. D. 


e 


alſo if e: f:: g : þ then + =Z but 


H 


that 


each 
draw 


| Geometrical Problems. 


triangle f & s ſhall be 
a Roſs tides fk, 
f 8, g k are equal (per 
- poſe 3. def. 6. ) to the 3 given lines, a, 6, c. 
I. W. to be done. | 

Schol. In like manner may be deſcribed 
either an Equilateral or Ifoſceles _— 


PROBE. T1: 


OW of 3 right lines a, b, C, to make a 
triangle f g k, of W1i:h it is neceſſary 
any to of them taken toecther be longer 


than the third. 
- On:the infinite line 4 b take (per poſt. 3 ) 
df, fg, g h equal to | 

the given lines c, a,b, A— 

and from the centers F Þ 
and g with the extents 

f 4, g h, deſcribe two 
Circles which will cut 


other in k&, then 
fk, kg and the 
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if fo be that for the fir}, the 2 Circles be e- b 
qual, and for the later two of them. 7 
C( 
PROB. I. , 
Upon a given right line d e, and from any | : 
point therein as C, to erect a perpendicular Cf. 
 Qneither fide the given 
POi::t c, cut of (per pot. 3.) 
cd==ce then with the di- 
ſtance de ( or any other not 
4&& than dc) and from the 1 4 
points d, e, deſcribe two 4 CC © 
Arches interſ{eE&ting each 0- 5 
ther in f, ther join the points fc and it is | © 
done. The Dem. depends on the ſecond 
_- Theorem. : 
| 
PROB. I, | f 
If the perpendicular had been required to be tl 
raiſed in or near the end of the Ws 
line d e, ſuppoſe from the point \ 
e, then with any ſmall di- L 
Ftance, ſet one foot of the Com. b 
in e and extend the other ( any {& D 
where *on that ſide the line d e, T 
the perpendicular is to be raiſed) a 
zo b, © b as & Center, deſcribe with the ſpace : 
C 


- C- 


any 


tl 


nd 


be 


gce | 


Cc 


— 


( 107 ) | 
b e the ſemicircle aef, drawing from a ( the 
point where the Arch cuts the linede ) by the 
center b, the diameter a Þ ft, then join the points 
f, e, with the right line f eqvbich is the perpendi- 
cular required, The Dem. depends upon Cor. 
2. Theo. 12. where 'tis prov'd that on angle 
in a ſemicircle js right. 


P.-R OB. IV. 


To biſe& or divide into 10 equal parts a gi- 
ven riobt lin'd angle C. ; 

Set one point of the compaſles in the an- 
gle c, and with the other 
Cur off c 4 in the one leg,c- 
qual toc 4 in the other, on | 
the points 4 and @ with the 
ſame ( or any other ) di- 
ſtange deſcribe the prickt 
Arches interſeCting each o- 
ther in e ; join the points c, 
e, with the right line c e, 
which performs what was required. The 
Dem. depends upon the ſecond Theorem. 

Cor. Hence 1t appears how an angle may 
be cut 1ntO 4+ 8. LG. 32, ©. equal parts, 
v2. by a continual biſetion of each part 
again. Butx-the method of dividing angles 
into any number of equal parts > Rule and 
Compailcs, is 34 yet unknown. Prob. { 


( tos ) 


PROP. V. 


Te divide a right line a d into two equal 


arts, 


On the terms of the line C 

a 4 or points a and 4, deſcribe 

with any diſtance :wo Arches D 
as c af, c d f join the points AFTe d 
c, f, with the right line «c f, 
and it ſhall bifect rhe given 
line a d ine, for ae=ed as fy 
may eaſily be proved ( per 

Theo. 2,.) wherefore a4 is biſeed in e, 
W. IW. D. 


PROPF.-VL 


From & given point, as C that is above, to let 
fall a perpendicular to a given line a b. 

* . From c with any di- 

ſtance greater than c e, C 

deſcribe an Arch of a 

Circle , cuting the gi- 

ven right line ab in 
the points a and6,then 
biſet ab ine, ( per 
Prob 5.) and draw * 


the 


| 


han. 


jonka, (py Pp buy 


S . ny hai Bf 


il 


"near the middle of the 


{et in d, on das « 
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, the line ce, and the thing is done, and is de- 


monſtrared by Theo. 2. after the ſame man- 
ner as 4. of the precedeing Problems were. 


PROP. VII 


To let a perpendicular fa'l from a given point GC, 
that is over the end of a given line ab. 
From any point as e 


given line @ b, draw 
the line c e, which bi- 


Center with the d1- | 


ſtance d c or de, deſcribe the ſemicircle che 


and join the points c, &, by the right line 
cb, and that is the perpendicular required. 

It is demonſtrated from ( Theo. 12.) as 
was the third Prob. | 


P R OB. .. VI. 


To draw a right line a Þ, parallel to a right 
line given, as Cd, and through a point aſſigned b. 

This caſe is univerſal, becauſe all others 
falf under it ; and the Practice and Demon- 
ſtrarion is ſhowrr in the uſe of Thee. 6. 


Prob, 


| 


[ 
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' PR OP. IX. 


To make an angle b, equal 10 a given angle 4 
Draw the right line 


b f,, then {cr one foot of c 
the Compaſſes in the % 
R point 4, and at any con- @ , 


venient diſtance, deſcribe 

with the other the arch S 

c dalfo with the ſame ex- Þ : 

tent ſer one foot in b, and — Q 
deſcribe the arch ef, af- 

ter which take berween your compaſs the 
diſtance c 4, and fer from f to e in that arch, 
and draw he and the thing is done, and is 
eaſily demgnſtrated by the ſecond Theo. * 


—— ————.  — 


PROB. X. 


To divide a line as a b, into any number of t- | 
qual parts. | Wo 
Suppoſe it 

be required ro 
divide the line 
a b into 6 e- 
_ qual parts,draw 
from b the line 
b d making an 


— © 2, DI Da Q pb 


>= D 


d9 uy 
VB GO a 


as \ 


e 4 


-” 
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| angle atpleaſure with the line a, alſofrom 4 
| draw the contrary way and fide, the line 


« e making the ſame angle with 2 6, as the 
former line b 4 did, then with any conve- 


there muſt be always one leſs thanthe num- 
ber you intend to divide the line into, do 
| the like with the ſame ſpace upon the line 
a e,bur the contrary way ; then laying your 
Ruler from 1 in one line,to in the other 
line, you will cur the .line 4.4 m number 
5, and the diſtance berwixt 5 and the poinc 
b, is the one ſixth of the line: Proceed thus, 
by laying the ruler over 2,2. 3,3, 434- 555- 
and .it will divide the line a b into 6 equal 
parts as was required. 


PROB., XI. 


To divide a line d b after the ſame manner 
as another given lined C is divided. 

Make with the rwo 
lines d b, d c, the angle 
b 4 c of any bigneſs, then 
join the points þ c, and 
from the points 5. 4. 3. 
2. 1 in the line dc draw 
he lines 1,1, 242: $3454 


nient diſtance of your Compaſſes, run from 
! b on the line b 4, five equal Diviſions, for 


""y To 
newt 
4 X$; 4” 
| 3 
£ 
. 
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4 y 
F' 
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5,5.parallel to b c which will divide db after 
the ſame manner as d c was before divided, 


the demonſtration of this and the precedeing 


Problem, is contained in the 2 3 Theo. where 
tis prov'd that if 1,1. 2,2. &c. be drawn 
parallel toc. 41, (in the line dc) will 
be to 4c, as d 1 (inthe linedb) to 4b 
and therefore, &c. ; 


PROD NY, 


Two right lines a Þ, a C being given, to find 


a third Proportional. 
Make with the 

two given lines an 

angle ar'pleaſure, as 

b ac, then Join bc, 

produce 4 c 1o that 

ae=abgthen from 

e parall. to bc, draw 

ed,and produce a b 

rill it meet withe 4 A__—T—C 

in the point 4, then 

( per. Theo. 23 ) aS8ac:tab::ae(ab): 

# d. So that the line ad is the third pro- 

portional required, 


+ 
" : 


ed, 
Ing 
ere 
wn 
vill 
| b, 


imd 


b ): 
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PROB. XI. 


Three right lines, 


2d, dc, eg, rim a_ A 

given to find a fourth 2 & 
oportional. | e 

I In this Problem 5 


lhe fourth proporti- 


onal ſhall be found h 
decreaſing 5. e.. leſs AX» 
than either of the —_—- 


3 given lines,though d 

in the precedeing 

Problem the third proportional was' found 
increafing that is greater. Make an angle at 
pleaſure-as f a c, take upon acthe lines a 4d, 4c, 
and upon a f the line «a h=e g, then draw 
b d, and parallel to it, from the point c draw 
c f and its done; for Sad: dc::ah(e 
ge): hf per Theo. 23, 


PROB. XIV. 


- wo lines a d, d C being given to find a 
26an proportional. | 
See Sehohon of To.” 29. 
n 


Prob. 


2 ——_— — 
—_ py ——_—_— 
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PROB. XIV. 


Upon a given right line asad, to make 4 
Geometrical ſquare. 

Erect from d the per- 

pendicular d c=a don 
the points c and @ de- 
ſcribe the two Arches, 
interſefting one another 
in b, then join bc, b a and 
the figure ab cd is a 
ſquare (per def. 30.) the . 
demonſtration depends upon the ſecond 
and ſixth Theorenfs. 
' By the ſame Method may a reQangle or 
long ſquare be deſcribed, if the diſtance 
cd Orb a be taken greater or leſler than the 
other. 


PROB. XV. 


To deſcribe "upon a given lint, as a an «- 
aulateral Pentagone aC d © b: 


> Of 


the 


4 6 


| with equal fides. 


} 


| proceed thus with the reſt 
|] of the angles and ſides, till | 

{| you come to the angle e, where you need 
{bur onely join the points e b, with the _ 
] right line e 6 and the figure is compleared, 


(x15) 

| Find the degrees contained in one angle 
( per Theo. 4. Schol. 2. ) make ( per Prob. 

| 9.) an angle of 108 degrees Wo, 

with the given line - 5, and 

the line ac, making a c= 

a b,then on the point c make ©C 

another angle of 108 deg. 

drawing the line c d=a c; 


for the angles e and b with the line e b are 
eaſily proved equal to the reſt, wherefore 
the figure a c de b is a regular pentagon per 


def. 31. 


polligon be deſcribed upon a given line, by 


| lying down the angle as found by the 4h. 


Theo. Schol. 2. and 1o enclolcing the figure 


Prob. 


In like manner may any other regular* - 


.# 4b, ac, or ad) ſhall paſs through the gj- 


( 116) | 
PROB. XVI. | 


i <4. Cri 


To find a Center whereby to ſtrike @ Circle, | 
that ſhall paſs through any 3 aſſigned points, | 
provided they are not placed in one ſtraight line, | 
| Let the points be 4 bc, , 
Join them with rhe right 

lines 4b, dc, 6 c, then 

biſe&t any two of thoſe b 
3 lines as dc, bc, and XY | 
draw the right lines e 2, 4 Om 

g a from the points of bi- e ©C 
ſetion at right angles | 

thereto, and where thoſe lines cur one ano- 


ther as in s, there 1s the center of the Cir- 
cle, which { if deſcribed with the diſtance 


ven points 6, c, d, as was required. 
The Demonſtrazion depends on the 1 oth. 
Theo. ; 


| 


To make a ſquare equal to a £121 = 
ole. 

This is eafily deducible from the 2 974. | 
"Theo, for the fide of a ſquare equal to a- 


ny 


PROB. XVII 


(117) 
ny given refangle, is onely a mean pro- 

portional between the longeſt and ſhorteft 
| {ide of it. See alſo the 14th. Prop. of Eu- 


| clid's ſecond Book. 
rele, | 
1] pre =. 4 


To maks a ſquare equal to any number of 
ſquares given. | 
þ See the Practice and Demonſtration «of 
it in the uſe of Theo. 9. 


PROB.. XX. 


Cir- To divide a parallelogrgm into two equal : | 
ance | parts, by a line that ſhall paſs through any | 
> gi- | aſſigned point with the figure. | 

See the practice and Demonſtration of . 
this Problem in the uſe of the ſixth Theo. ” 
Many other Problems there are in Pra&i- 


cal Geometry, which might ſometimes be 
required, bur I omit them, having only 
inſerted thoſe that are the moſt frequent, 
and generally required inthe delineating of | 
any Geometrick Scheme or Figure. | 
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